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Abstract: Economists and biologists have proposed a distinction between two mechanisms – “strong” and “weak” reciprocity – that
may explain the evolution of human sociality. Weak reciprocity theorists emphasize the benefits of long-term cooperation and the
use of low-cost strategies to deter free-riders. Strong reciprocity theorists, in contrast, claim that cooperation in social dilemma
games can be sustained by costly punishment mechanisms, even in one-shot and finitely repeated games. To support this claim,
they have generated a large body of evidence concerning the willingness of experimental subjects to punish uncooperative free-
riders at a cost to themselves. In this article, I distinguish between a “narrow” and a “wide” reading of the experimental evidence.
Under the narrow reading, punishment experiments are just useful devices to measure psychological propensities in controlled
laboratory conditions. Under the wide reading, they replicate a mechanism that supports cooperation also in “real-world” situations
outside the laboratory. I argue that the wide interpretation must be tested using a combination of laboratory data and evidence
about cooperation “in the wild.” In spite of some often-repeated claims, there is no evidence that cooperation in the small
egalitarian societies studied by anthropologists is enforced by means of costly punishment. Moreover, studies by economic and
social historians show that social dilemmas in the wild are typically solved by institutions that coordinate punishment, reduce its
cost, and extend the horizon of cooperation. The lack of field evidence for costly punishment suggests important constraints about
what forms of cooperation can or cannot be sustained by means of decentralised policing.
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1. Introduction
Over the last two decades, research on human cooperation
has made considerable progress on both the theoretical and
the empirical front. Economists and biologists have
proposed a distinction between two kinds of mechanism
– “strong” and “weak” reciprocity – that may explain the
evolution of human sociality. Reciprocity is, broadly speak-
ing, a tendency to respond “nice” to nice actions and “nasty”
to nasty actions when interacting with other players. Models
of weak reciprocity require that reciprocal strategies be
profitable for the agents who play them. Strong reciprocity
models, in contrast, allow players to choose suboptimal
strategies, and thus diverge substantially from the models
of self-interested behaviour that are typically used by evol-
utionary biologists and rational choice theorists.1
The behaviour of strong reciprocators can be less than
optimal in roughly two ways: On the one hand, strong reci-
procators play cooperatively with cooperators, even
though it would be more advantageous to exploit them
(let us call it positive strong reciprocity). On the other,
strong reciprocators are willing to punish defectors at a
cost to themselves, even though it would be advantageous
to simply ignore them (negative strong reciprocity). These
two types of action constitute the “bright” and the “dark”
side of reciprocity, so to speak.
Both sides of reciprocity may be necessary to sustain
human cooperation. In a heterogeneous population, a
small fraction of free-riders can drive positive reciproca-
tors towards low levels of cooperation. Costly punishment
in such circumstances may provide enough policing to pre-
serve an environment where cooperation can thrive. To
support this claim, strong reciprocity theorists have gener-
ated a large body of evidence concerning the willingness of
experimental subjects to punish uncooperative free-riders
at a cost for themselves. This evidence and its theoretical
implications constitute the main topic of this article.
Although positive reciprocity is at least as important for
the mechanics of cooperation, it deserves a separate analy-
sis and will not be discussed except briefly at the end.
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I argue that the message of punishment experiments is
far from clear. To dispel some confusion, I introduce a few
preliminary distinctions between concepts (such as absol-
ute and relative costs, symbolic and material, and coordi-
nated and uncoordinated punishment) that are often
conflated in the writings of reciprocity theorists. It turns
out that experimental results can be interpreted in differ-
ent ways, and that while some interpretations are empiri-
cally warranted, others are just unproven conjectures at
this stage. The first purpose of this article is to clarify the
methods used by economists and biologists and help the
resolution of open issues in reciprocity theory.
I distinguish between a “narrow” and a “wide” reading
of the experimental evidence. Under the narrow reading,
punishment experiments are just useful devices to
measure robust psychological propensities (“social prefer-
ences”) in controlled laboratory conditions. Under the
wide reading, they replicate a mechanism that supports
cooperation also in “real-world” situations outside the lab-
oratory. These two interpretations must be kept separate
because cooperation outside the laboratory may be sus-
tained by mechanisms that have little to do with those
studied by experimental economists.
I shall argue that the wide interpretation can only be
tested using a combination of laboratory data and evidence
about cooperation “in the wild.” Field evidence, however,
brings bad news for strong reciprocity theorists. I will
focus on two points in particular: First, in spite of some
often-repeated claims, there is no evidence that
cooperation in the small egalitarian societies studied by
anthropologists is enforced by means of costly punish-
ment. Second, studies by economic and social historians
show that social dilemmas in the wild are typically solved
by institutions that reduce the costs of decentralized pun-
ishment and facilitate the functioning of weak reciprocity
mechanisms. The second goal of this article, then, is to
survey relevant evidence from history and anthropology
that economists are usually unfamiliar with, and which is
sometimes misrepresented by reciprocity theorists.
The conclusions to be drawn from this exercise,
however, are not entirely negative for strong reciprocity
theory. I shall argue that costly punishment experiments
may still be useful as measurement devices, to observe
motives that would otherwise be difficult to detect
outside the laboratory. Negative and positive reciprocity,
moreover, may be governed by different mechanisms,
and failure on one front does not imply failure on the
other. Still, the lack of field evidence for costly punishment
suggests important constraints about which forms of
cooperation can or cannot be sustained by means of
decentralised monitoring and policing.
2. Reciprocity and social cooperation
The problem of cooperation is one of the classic puzzles of
social science and political philosophy. Following a tra-
dition that goes back to Hobbes, social theorists have
used the Prisoner’s Dilemma to represent the problem
of cooperation in a situation where each individual has
an incentive to defect from the social contract and free-
ride on the fruits of others’ labour (Fig. 1). This is the
“State of Nature” of classic political philosophy, where
no player can trust the others to behave pro-socially.
In the Prisoner’s Dilemma game two players must
choose simultaneously one of two strategies, Cooperate
(C) or Defect (D). It is immediately obvious that mutual
cooperation (CC) is more efficient than mutual defection
(DD). The payoffs of the game, however, are designed
in such a way that each player has an incentive to defect,
regardless of what the other player does. If the other
player cooperates, defection delivers three units of
payoff instead of two; if the other defects, it guarantees
one unit instead of nothing. But this reasoning should
lead both players to defect: In game-theoretic jargon,
mutual defection (DD) is the only Nash equilibrium in
the one-shot Prisoner’s Dilemma.
A Nash equilibrium is a set of strategies (one for each
player in a game) such that no one can do better by chan-
ging her strategy unilaterally. Nash equilibria are self-
sustaining, or self-policing, in the sense that they are
robust to individual attempts to gain by deviating from
the current strategies (because, quite simply, no such
gains are possible). It seems highly desirable that social
institutions should be Nash equilibria, for they would be
robust to exploitation and the constant threat posed by
individual greed. “Cooperate” in the Prisoner’s Dilemma
is a prototypical rule that would enhance social welfare if
generally endorsed by the members of the group. It is
not, however, a stable institution, for it is not a Nash equi-
librium of this simple game. Although mutual cooperation
(CC) is more efficient than mutual defection, it is strictly
dominated and will not be played by rational selfish indi-
viduals. If the social contract game were a one-shot Prison-
er’s Dilemma, then a population of rational players would
never be able to pull themselves out of the war of all
against all.
For many social scientists, the puzzle of cooperation is
just an artefact of the peculiar behavioural assumptions
of standard economic theory: Surely only selfish economic
agents defect in dilemma games, while the rest of us –
“the folk” – can do much better than that. But this view
is simplistic. Far from being an arbitrary assumption, the
self-interest principle is well-rooted in evolutionary theo-
rizing. Indeed, cooperation is in many ways more puzzling
from a biological, than from an economic point of view.
“Biological altruism” denotes any behaviour that
increases the chance of survival and reproduction of
another (genetically unrelated) organism, at the expense
of the altruist’s direct fitness. Biologists have known for
decades that the problem of biological altruism is structu-
rally similar to a social dilemma game in economists’ sense
(Axelrod & Hamilton 1981; Dawkins 1976; Trivers 1971).
An organism that does not help but receives help from
others will produce on average more offspring, spreading
its “selfish” genes more efficiently than its altruistic
Figure 1. A Prisoner’s Dilemma game. The usual conventions
apply: The strategies of Player 1 are represented as rows, and
those of Player 2 as columns. The first number in each cell is
the payoff of Player 1; the second one of Player 2.
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fellows. Altruists (i.e., organisms playing C-strategies)
should be washed out by the forces of natural selection,
leaving only self-interested players behind.
But Homo sapiens’ spectacular success, in fitness terms,
surely has something to do with social cooperation. So the
puzzle remains. According to a prominent tradition in
economics and biology, the solution lies in the concept
of reciprocity. Reciprocity is a human propensity to
respond with kindness to kind actions, and with hostility
to nasty actions. Its logic is encapsulated in different cul-
tures by Golden-Rule principles such as “Do to others
what you would like to be done to you” and “Hurt no
one so that no one may hurt you.”
Reciprocity theory bloomed in the 1970s when game
theorists and theoretical biologists almost simultaneously
began to study the properties of conditional strategies in
repeated games.2 Robert Axelrod’s (1984) tournaments
are perhaps the best-known setting of this kind. Axelrod
experimented with artificial players competing in a series
of repeated dilemma games. Famously, a strategy called
“Tit-for-tat” emerged as the winner in these tournaments.
Tit-for-tat is a rudimentary rule of reciprocity, offering
cooperation at the outset and then copying whatever
move one’s partner has made in the previous round. In
spite of several limitations (Bendor & Swistak 1995;
1997; Binmore 1998, Ch. 3), Axelrod’s simulations con-
vinced many scholars that reciprocity can sustain
cooperation in the long run, and that pairs of reciprocators
are more efficient producers of resources than selfish free-
riders.
This insight had a precursor in the biological concept of
“reciprocal altruism” (Trivers 1971), the idea that what
seems altruistic in the short run might actually be self-
serving in the long term. Organisms that help others
may be indirectly maximizing their own fitness, if their
help is going to be reciprocated in the future. To
capture the self-serving aspect of cooperation, I classify
these approaches under the umbrella of “weak reciprocity”
theory, and distinguish them from alternative (“strong”)
models that – paraphrasing Trivers – are not designed
to “take the altruism out of altruism” (see sect. 3).
Axelrod’s (1984) and Trivers’ (1971) findings are consist-
ent with a general game-theoretic result known as the folk
theorem (Fudenberg & Maskin 1986; Fudenberg et al.
1994). Informally, the folk theorem says that any strategy
guaranteeing at least as much as the worst payoff that
can be inflicted by the other player is a Nash equilibrium
of an indefinitely repeated game. In the repeated Prison-
er’s Dilemma, a partner who does not reciprocate can be
punished by withdrawing cooperation, a mechanism
known as “trigger strategy” in game theory. Suppose that
in the first round, I play cooperate and you play defect.
From the second round, I can “punish” you by defecting,
ensuring that your future stream of payoffs is not greater
than one unit per period. Because mutual cooperation
would guarantee an expected average payoff of two
units, you are better off cooperating right from the start.
The threat of defection makes mutual cooperation attrac-
tive, if the shadow of the future is long enough to make it
worthwhile.
The folk theorem carries good and bad news for evol-
utionary social theory. The good news is that in an indefi-
nitely repeated game, cooperation is sustainable using
trigger strategies that punish deviation from cooperative
behaviour and cancel the advantages of defection. The
bad news is that infinitely many strategies are Nash equi-
libria of this sort. Tit-for-tat is only one among many equi-
libria in the infinitely repeated Prisoner’s Dilemma.
Consider a strategy profile such as “I cooperate on
Monday, Wednesday, and Friday, and you cooperate on
Tuesday, Thursday, Saturday, and Sunday.” Using the
matrix of Figure 1, such a profile delivers an average
payoff of 1.71 to me, and 1.28 to you. Because it is
better than the worst penalty I can inflict (by withdrawing
cooperation) if you do not follow it, it is a Nash equilibrium
of the indefinitely repeated game. But like many other
strategy profiles, it is not equitable (in many ways, in
fact, it is intuitively unfair).
How can we identify, among all the possible equilibria,
the ones that will be actually played? Communication can
certainly improve coordination among organisms – such
as humans – who have the capacity to exchange signals.
Moreover, it is possible that selection drives out inefficient
signals and their respective equilibria in the long run. The
idea is that richer, more productive societies may outper-
form less efficient ones and replace them by absorption,
extinction, or a combination of both. This is known in
theoretical biology as the process of group selection.
Although it came in disrepute during the 1970s, the idea
that selection can operate at group level has been rehabi-
litated and is now widely used to explain processes of social
evolution (Bergstrom 2002; Boyd & Richerson 1990;
Wilson & Sober 1994). If homogeneous groups of con-
ditional cooperators are more efficient, in the long run
they should be able to outperform homogeneous groups
of free-riders trapped in suboptimal equilibria. This
result, again, holds only under certain restrictive con-
ditions (for group selection to operate, for example,
groups must be relatively stable and impermeable to
immigrants carrying different traits), but it gives us the
beginning of an explanation of the evolution of social
cooperation.
3. Strong reciprocity
In weak reciprocity theory withdrawing cooperation is a
strategy of self-defence that damages the free-rider but
benefits the reciprocator. Weak reciprocity mechanisms
therefore appeal to individuals’ self-interest (as well as
foresight). The folk theorem, for example, does not
require that we relax the standard assumptions of self-
interest and rationality of neoclassical economic theory.
Similarly, Trivers’ (1971) “reciprocal altruism” is not a dis-
interested form of altruism: A missed opportunity to
exploit others’ cooperation now, to be sustainable, must
be fully repaid by mutual cooperation in the future.
Explaining cooperation by individual self-interest,
however, comes at a price. Three conditions limit the
application of weak reciprocity mechanisms to a rather
narrow set of circumstances: First, the shadow of the
future must be long enough, in an objective and subjective
sense: the players must not discount future payoffs too
heavily, otherwise the temptation to defect will be strong
regardless of the future stream of gains from cooperation.
Second, the number of players must be small, so that
monitoring cooperation is relatively easy, and the withdra-
wal of cooperation does not damage too many cooperators.
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Third, information in the group must circulate freely and
without error, for otherwise the threat of punishment
will be ineffective. When some of these conditions do
not apply, the folk theorem holds only for unrealistically
high values of the other parameters (Fudenberg et al.
1994).
These limitations, according to some critics, make the
folk theorem a poor tool for the analysis of social
cooperation (Gintis 2006; 2009). Discounting future
gains is a well-established fact of human psychology; in
large modern societies, moreover, one-shot encounters
with unrelated strangers are ubiquitous, and information
is rarely transparent. So, the critics argue, we need a
kind of reciprocity that is able to sustain cooperation
where weak reciprocity cannot reach and folk-theorem
mechanisms fail.
Strong reciprocity theory is the result of collaboration
between experimental economists, game theorists, anthro-
pologists, and theoretical biologists interested in the evol-
ution of human cooperation. Samuel Bowles, Herbert
Gintis, Ernst Fehr, Robert Boyd, and Peter Richerson
are its best-known advocates, but many other social scien-
tists and biologists have contributed to its success (Gintis
et al. 2005; Henrich et al. 2004). The theory departs
from the classic approach by modelling “strong reciproca-
tors,” who, unlike weak ones, are not solely concerned
about future gains. Strong reciprocators cooperate
because they feel it is the right thing to do, and they are
ready to punish defectors at a cost. Punishment is not
merely withdrawal from cooperation, but involves the sub-
traction of resources from free-riders. Since taking
resources away requires an active effort or risk, punishers
pay a fee that is subtracted from their earnings. The act of
punishment results in an immediate reduction of welfare
both for the punisher and for the punished individual.
Strong reciprocity nevertheless has some important
advantages compared to its weak cousin. Costly punish-
ment ensures that defectors do not enjoy the fruits of
free-riding. Free-riders, moreover, are punished by
strong reciprocators even in one-shot games and when
the future is heavily discounted. Strong reciprocity thus
can potentially support cooperation even in large groups,
where repeated encounters are rare or unlikely, and inter-
actions with strangers are common. Costly punishment
changes radically the incentives of free-riders, without
affecting the other cooperators in the group.
The logic of punishment, however, takes the form of a
“second-order” social dilemma: Sanctions are a public good
that benefit all cooperators in the group, but are paid by
the punisher only. In principle, everybody would like free-
riders to be punished, but would prefer that somebody else
do it. A plausible hypothesis is that the second-order
dilemma is solved by automatic mechanisms – such as
emotions, internalized norms, or social preferences – that
bypass strategic considerations and trigger actions that
would be avoided by a rational selfish calculator (Frank
1988; Hirshleifer 1987). But could these mechanisms have
survived Darwinian selection?
Simulations suggest that cooperative strategies can
evolve in favourable conditions (Bowles & Gintis 2004;
Boyd & Richerson 1992; Boyd et al. 2003; Gintis 2000;
Henrich & Boyd 2001). These conditions include a
certain degree of behavioural homogeneity within
groups, trait diversity across groups, and selection
mechanisms that grant a higher survival rate to members
of more cooperative groups. Notice that the problem of
multiple equilibria is more severe for strong reciprocators
because costly punishment can support an even wider
range of equilibria, including equilibria that are not
welfare- or fitness-enhancing for the group (Boyd &
Richerson 1992). A community, for example, may be pre-
vented from adopting a set of beneficial strategies, simply
because they depart from what is considered “correct” be-
haviour by an aggressive gang of moralistic punishers. In
such conditions, evolution arguably must play an even
more important role in the process of equilibrium selec-
tion, than in classic weak reciprocity models.
4. Costly punishment in the laboratory
The picture of human motives painted by strong recipro-
city theory is intuitively appealing – but is it empirically
accurate? Since the 1980s the strongest evidence in its
favour has come from laboratory experiments, and there-
fore we will have to examine data and experimental
designs in some detail. Although the experimental litera-
ture is already large – and constantly growing – it is
driven by a set of core results and robust patterns, which
are the main focus of this article.
Experimental economists’ interest in costly punishment
derives from the analysis of a simple bargaining setting
known as the Ultimatum Game (Gu¨th et al. 1982). The
Ultimatum Game is the simplest sequential bargaining
situation that one can think of: Two players have the
opportunity to share a sum of money (say, 10 dollars).
Player 1 has the advantage of making the first offer. This
introduces an important power asymmetry: Player 2 at
this point can only accept or reject. If Player 2 accepts,
the two players earn the proposed amount; if Player 2
rejects, they walk out with nothing. The unique sub-
game perfect equilibrium of the Ultimatum game is for
Player 1 to offer as little as possible (one dollar, for
example), and for Player 2 to accept because a dollar is
better than nothing. The Ultimatum Game in theory
should give rise to very inequitable distributions of
resources.
When the Ultimatum Game is played for real, however,
fair allocations figure prominently. Experiments in North
America and West Europe result in average offers
between 30% and 40% of the endowment, and a mode
at the 50–50 split. Unfair offers (of 30% or less) are
rejected about half of the time (Camerer 2003). A
common interpretation of this behaviour is in terms of
strong negative reciprocity: People are willing to pay a
cost to punish offers that they perceive as unfair, even
though they are not going to meet the offender ever
again. By so doing, they fulfill a useful social function,
for unfair players learn what is expected of them, and
conform to the prevailing norm in future encounters.3
The insight of the Ultimatum Game can be extended to
other game-theoretic settings. In a widely cited series of
experiments, a group of economists led by Ernst Fehr
have studied the effect of punishment on cooperation in
public goods and other social dilemma games (e.g., Falk
et al. 2005; Fehr & Fischbacher 2004; 2005; Fehr &
Ga¨chter 2000a; 2002; de Quervain et al. 2004); this
approach was pioneered by Yamagishi (1986) and
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Ostrom et al. (1992). The classic dilemma situation is
modified adding a second stage, in which cooperators
can punish free-riders and destroy what they have illicitly
gained. Punishment comes at a cost, however, in the form
of a fee paid by the subjects who voluntarily engage in this
sort of policing.
Adding the punishment phase radically changes the
game. Take the simplest case of a two-player Prisoner’s
Dilemma, as shown in Figure 2: The matrix in Figure 2a
is turned into a more complex game by the addition of
an extra strategy P in the second stage for the cheated
player, as in Figure 2b.4 Suppose, for example, that Row
defects while Column cooperates. The outcome of the
first stage of the game is (3, 0), but in the second stage
Column is given the opportunity to move unilaterally
from (3, 0) to (0, –1). This option is strictly dominated,
and should not be chosen by a rational self-interested
player. Yet, if Player 2 manages to convince Player 1 that
she will play P, she will effectively transform the Prisoner’s
Dilemma into a coordination problem such as that of
Figure 2c, where mutual cooperation (CC) is a Nash equi-
librium of the game, and a Pareto-efficient one as well.
This is apparently what happens in standard punish-
ment experiments with public goods games: in spite of
the fee, many people are willing to sanction, and their
threat is credible enough to raise cooperation to high
levels (Fehr & Ga¨chter 2000a; 2002). This result holds
both when the game is played repeatedly by the same
players (for a finite number of rounds), and when the
membership of the group changes at every round. Costly
punishment is administered even in one-shot games
(Ga¨chter & Herrmann 2009; Walker & Halloran 2004)
and by “bystanders” or “third parties” – that is, when the
potential punishers are not themselves the victims but
have merely witnessed exploitative behaviour (Fehr &
Fischbacher 2004) – although in such cases it does not
always raise the average level of cooperation.
Recent studies with brain imaging have provided
further insights about the psychological and neural mech-
anisms implicated in such behaviour. Costly punishment
seems to be partly triggered by an impulsive negative reac-
tion against injustice (Sanfey et al. 2003) and partly motiv-
ated by the sheer pleasure of punishing social deviants (de
Quervain et al. 2004). Building on this evidence, strong
reciprocity theorists have argued that reciprocal motives
are robust enough to be represented as “social prefer-
ences” governing individual behaviour across a variety of
decision tasks. Although the formal representation of reci-
procity raises a number of difficult technical issues, various
models have been proposed in the game theory literature,
and probably even more will appear in the future (see Falk
& Fischbacher 2005 for a survey).
5. Two interpretations of punishment experiments
Costly punishment is robust to replication, a real exper-
imental phenomenon that can teach us something about
the mechanics of cooperation. And yet, it is not clear
what it does teach, exactly. In this section I will argue
that the success of strong reciprocity theory derives in
part from equivocating two possible readings of punish-
ment experiments – “narrow” and “wide” – which have
different epistemic statuses and implications. While the
narrow reading is unobjectionable, it will turn out that
the wide one is currently little more than a conjecture.
Since its popularity is partly due to its conflation with
the narrow (and empirically warranted) interpretation, it
is important to distinguish them clearly before we
proceed.
According to the narrow interpretation, punishment
experiments open an interesting window on psychological
motives and reactions to violations of social norms. In a
review aimed at advertising punishment experiments
among non-economists, for example, Colin Camerer and
Ernst Fehr write that “the purpose of this chapter is to
describe a menu of experimental games that are useful
for measuring aspects of social norms and social prefer-
ences” (Camerer & Fehr 2004, p. 55). The punishment
design seems to be motivated primarily by methodological
concerns, rather than by realism. Similarly, according to
Fehr and Schmidt,
All these games share the feature of simplicity. Because they
are so simple, they are easy to understand for the experimental
subjects and this makes inferences about subjects’ motives
more convincing. (Fehr & Schmidt 2006, p. 621)
Under this interpretation, punishment mechanisms are
useful methodological devices to observe social prefer-
ences. (I use the term “preference” broadly, to cover all
sorts of dispositions including desires, emotions, and feel-
ings; on the use of experiments as measurement devices,
see Guala 2008). This narrow reading is uncontroversial:
As far as I am aware, nobody denies that punishment
experiments can be used to learn about human attitudes
towards cooperation in the lab. But the narrow interpret-
ation does not imply that costly punishment sustains social
cooperation in the real world. Costly punishment is just
the experimenter’s way of turning unobservable attitudes
and dispositions (“preferences”) into observable and quan-
tifiable experimental variables.
The wide interpretation of punishment experiments is
bolder: Punishment mechanisms are not just measure-
ment devices, but replicate in the laboratory the same pro-
cesses that support cooperation in the real world. There is
no doubt that strong reciprocity theorists interpret their
experiments in this wide sense, to support a general
account of cooperation based on costly punishment mech-
anisms. In one of the seminal papers in this literature, for
example, Fehr and Ga¨chter claim that “in our view punish-
ment of free-riding also plays an important role in real life”
(2000, p. 993). Influential anthropologists Boyd and
Richerson add that:
Fehr’s experiment suggests that some of the neighbors watch-
ing us take sadistic pleasure in punishing our transgressions, or
Figure 2. Transformation of a Prisoner’s Dilemma (a) into a
coordination game (c), by the addition of a punishment option (b).
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at least feel obligated to exert considerable effort to punish.
Worrying about what unselfishly moralistic neighbors will do
is an entirely reasonable precaution for humans. (Richerson
& Boyd 2005, p. 220)
Following the anthropologists’ lead, Camerer and Fehr
suggest that costly punishment sustains cooperative prac-
tices such as food sharing in small groups of hunter-
gatherers:
Reciprocity, inequality aversion, and altruism can have large
effects on the regularities of social life and, in particular, on
the enforcement of social norms. . . . For example, if many
people in a society exhibit inequality aversion or reciprocity,
they will be willing to punish those who do not share food,
so no formal mechanism is needed to govern food sharing.
Without such preferences, formal mechanisms are needed to
sustain food sharing (or sharing does not occur at all).
(Camerer & Fehr 2004, p. 56)
According to Fehr and Fischbacher:
This kind of punishment [observed in the laboratory] mimics
an angry group member scolding a free-rider or spreading
the word so that the free-rider is ostracized – there is some
cost to the punisher, but a large cost to the free-rider. (Fehr
& Fischbacher 2005, p. 169; see also Camerer & Fehr 2004,
p. 68, for an almost verbatim repetition of this statement)
The narrow and wide interpretations of punishment
experiments correspond roughly to two levels of validity
of experimental results that are sometimes distinguished
in the methodological literature in psychology, economics,
and biology (Bardsley et al. 2009; Guala 2005; Steel 2007).
According to this distinction, an experimental result is
internally valid when the experimenters have correctly
inferred the causal factors or mechanisms that generate
data in a particular laboratory setting. Identifying data-
generating processes in the lab, however, is rarely the ulti-
mate goal of experimenters in the social sciences.
Researchers typically want to find out about variables
and processes that play an important role in a class of
non-laboratory phenomena of interest (phenomena “in
the real world,” as they sometimes put it). The wide
interpretation makes the additional claim that experimen-
tal results can be extrapolated to explain cooperation in
some class of non-laboratory conditions, and so it
amounts to an external validity inference.
Notice that the result of every well-designed experiment
is valid, trivially, in all non-laboratory circumstances that
replicate exactly the experimental conditions. But since
the point of running controlled experiments is to create
conditions that cannot easily be found in nature, where
specific theories can be rigorously tested and new hypoth-
eses investigated, the application of experimental results
typically involves an external validity inference or general-
ization. This generalization requires extra evidence to be
sustained, and the quality of this evidence, as we shall
see, is very questionable in the case of costly punishment.
6. Experiments in the field
Costly punishment is used explicitly to explain cooperation
in large societies, where one-shot encounters are common
and information is poor. This may suggest that the punish-
ment story accounts for a real-world phenomenon and is
not just the artefact of a peculiar experimental setting.
But this conclusion would be too hasty, for disagreement
between the weak and strong reciprocity camps begins
at the level of the phenomenon to be explained. Critics
of the costly punishment story usually hold that one-shot
cooperation among strangers in large-scale societies does
not take place (except sporadically and unsystematically):
The limits of the folk theorem are the limits of spon-
taneous cooperation. Outside the boundaries of the
family, the small circle of a local community, or the
long-term relationships we cultivate with business part-
ners, we need other incentives (such as those provided
by centralized policing) to prevent exploitation, free-
riding, and abuse of power (e.g., Binmore 2005, p. 82).
Weak reciprocity theory, in other words, draws different
boundaries for spontaneous cooperation, and cannot be
blamed (without begging the question) for its presumed
“failure” to explain a phenomenon that by its own light
may well not exist.
The key source of disagreement, then, is spontaneous
cooperation outside the lab. Supporters of strong recipro-
city sometimes seem to claim that costly punishment has
been observed in the field, which obviously would
resolve the issue of validity at once. But such a claim,
again, trades on ambiguity. Costly punishment has
indeed been observed across subject pools in several
developed countries, as well as in Ultimatum and Public
Goods experiments run in small-scale societies (Henrich
et al. 2004; Herrmann et al. 2008; Marlowe et al. 2008).
But none of these studies investigates behaviour in a
natural setting or amounts to a natural field experiment
as the term is used in economics.
Harrison and List (2004) distinguish between artefactual
and natural field experiments. A natural field experiment
successfully manipulates one variable of interest in an
environment that is otherwise left as much as possible
unaffected by the experimenter. Ideally, the subjects
should be unaware that they are participating in an exper-
iment, and select their responses from a menu of strategies
that they normally use in their everyday lives. Artefactual
experiments, in contrast, differ from conventional labora-
tory studies only with respect to the sample of subjects,
which is drawn from the target population instead of
some more convenient pool (e.g., a population of African
bushmen, as opposed to university undergraduates, if we
are studying cooperation in small-scale societies). The
strategic setting and the framing, however, are imposed
by design instead of mirroring a realistic decision-making
environment (whether the experiments are performed in
a university lab or in a hut in the African forest is irrelevant).
So-called field experiments with punishment are artefac-
tual in this sense, for they involve situations that are
probably quite unfamiliar to the decision makers, and as
we shall see, they do not reproduce the full menu of
strategies that are available in the dilemmas of cooperation
that people face in everyday life. In fact, it would be more
appropriate to speak of “experiments in the field” in this
case, rather than “field experiments.”
This is not merely a terminological quibble. Artefactual
designs raise serious issues for the wide interpretation of
punishment experiments. As the terminology suggests,
these experiments are more likely to generate experimen-
tal artefacts than natural ones. This does not mean, of
course, that they are useless. On the contrary, they are
extremely helpful because they guarantee a higher
degree of control on the environment and allow the elim-
ination of potentially confounding variables that may elude
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control in the field. It does not mean that experimental
phenomena such as costly punishment are somewhat
unreal either. A phenomenon may be real and artefac-
tual – a real experimental effect generated in circum-
stances that do not mirror those naturally found in the
natural or social world (Hacking 1988). As we shall see,
there are good reasons to believe that costly punishment
is a “real artefact” in this sense of the term: Artefactual
insofar as it is produced by the specific experimental pro-
cedures, but nevertheless real because it does take place in
a limited range of (laboratory-like) conditions.
7. Repetition and evolutionary scale
External validity objections can hinder scientific progress
when they are meant to raise sceptical doubts about the
use of experiments generally. But external validity
worries are inescapable and indeed useful when addressed
to the specific details of an experimental design, for they
help establish the reliability of specific inferences from
the laboratory to field settings (cf. Bardsley et al. 2009;
Guala 2005; Starmer 1999). It is in the latter spirit that
one must ask whether costly punishment is an artefact of
the experimental setting that economists implement in
their laboratories.
One major external validity problem has to do with
scale: Both strong and weak reciprocity models describe
behaviour on an evolutionary time-scale and are not pri-
marily intended to capture choices in experimental
games that last only for a short time (Binmore 1998;
2005; Ross 2006). Of course, there is no reason to expect
that what evolves in the long run is similar to what we
observe in the short run of experimental games. When
people play Ultimatum Games in the laboratory, for
example, they may bring with them norms and heuristics
that help coordination in their everyday dealings. Such
dealings are often in the form of indefinitely repeated
games, where egalitarian splits can be sustained by weak
reciprocity mechanisms. The behaviour observed in the
laboratory thus may be a misapplication, in an unfamiliar
setting, of a heuristic rule that works well (and was
selected for) in the larger but more familiar games that
we play in real life. If the experimental games were
repeated long enough, however, out-of-equilibrium strat-
egies would be eliminated by evolutionary forces and
learning, until behaviour approaches a rational equili-
brium (cf. Binmore 1998; 1999; 2006; Burnham &
Johnson 2005; Hagen & Hammerstein 2006; Trivers
2004).
This argument sounds plausible, but unfortunately it is
inconclusive. To begin with, it is easy to retort that pro-
social behaviour in settings such as the Ultimatum Game
is remarkably robust even when the games are repeated
for several rounds (e.g., Cooper & Dutcher 2009; Roth
et al. 1991). The rate of costly punishment has been
observed to increase, rather than decrease, after as many
as 50 rounds of play (Ga¨chter et al. 2008). If strong reci-
procity “misfires” in finitely repeated games, it does so sys-
tematically enough to be of theoretical interest for social
scientists (Richerson & Boyd & 2005, p. 220), since what
happens in the very long run is irrelevant for the many
short-run games that we play in the lab and in real life.
Next, there is evidence that experimental subjects
distinguish between one-shot and finitely repeated
games, and modulate their strategies accordingly (Fehr
& Fischbacher 2002; 2005; Gintis et al. 2003). To insist
that they do not understand the difference between
finitely and indefinitely repeated games, as some critics
do (e.g., Binmore 1999; 2006), therefore seems arbitrary
and unjustified.
These replies are powerful, and the critics of strong reci-
procity theory are wrong to insist on this line of argument.
From a logical point of view, one can keep asking whether
costly punishment would survive hundreds or thousands of
repetitions. (How many times can you get angry in an inde-
finitely repeated Ultimatum Game?) And yet, this chal-
lenge in itself does not lead to any new testable
proposition: It belongs to the class of sceptical challenges
to experimentation that bring the discussion to a halt,
unless new evidence is offered in support.
Complemented with new data, in contrast, external val-
idity worries can become a powerful engine for scientific
progress – they can be used to make interesting predic-
tions that are tested empirically. It is in this constructive
spirit that we must look for field data concerning costly
punishment. To assess the wide interpretation of punish-
ment experiments, we must study “richer” situations,
where decision makers can choose from the full range of
strategies that are customarily available in everyday life.
Natural field experiments are richer just in this sense.
But since there are no natural field experiments on
costly punishment, we ought to look for relevant data
elsewhere. The next four sections (8 to 11) review non-
experimental evidence that is seldom discussed by
theorists on either side of the controversy, that is, ethno-
graphic data from anthropology, a source that is often
cited by reciprocity theorists but never analysed in much
depth. I shall return briefly to laboratory data in
section 12, while section 13 deals with historical evidence
concerning common pool institutions.
8. Costly punishment in small societies
The Leviathan is a relatively recent invention. During
most of their evolutionary history, Homo sapiens probably
lived in small egalitarian bands without a centralised lea-
dership. The head of each family enjoyed a high degree
of autonomy in decision-making, and even the most
authoritative men in the band could only persuade –
never force – others to follow a certain course of action.
In the words of Marshall Sahlins:
The indicative condition of primitive society is the absence of a
public and sovereign power: persons and (especially) groups
confront each other not merely as distinct interests but with
the possible inclination and certain right to physically prose-
cute these interests. Force is decentralized, legitimately held
in severalty, the social compact has yet to be drawn, the state
nonexistent. So peacemaking is not a sporadic intersocietal
event, it is a continuous process going on within society
itself. (Sahlins 1972/1974, pp. 186–87)
The small-scale societies of hunter-gatherers, horticul-
turalists, and nomadic pastoralists that have been studied
extensively by anthropologists are probably the last rem-
nants of these ancient acephalous social orders based on
spontaneous cooperation. Although strong reciprocity the-
orists say that their models explain the emergence and
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maintenance of cooperation in small egalitarian societies,
they provide surprisingly thin evidence in support.
According to Bowles and Gintis (2002, p. 128), for
example, “studies of contemporary hunter-gatherers and
other evidence suggest that altruistic punishment may
have been common in mobile foraging bands during the
first 100,000 years or so of the existence of modern
humans.” In support of this claim, however, they cite a
study (Boehm 1999) that does not endorse a costly punish-
ment account of human sociality. Richerson and Boyd
(2005, p. 219) write that “in small-scale societies, consider-
able ethnographic evidence suggests that moral norms are
enforced by punishment.” Among their references,
however, one finds only two ethnographic surveys, a lab-
oratory experiment, and a study of dominance that do
not support the costly punishment story (cf. Richerson &
Boyd 2005, p. 280, n. 60).
Most of Richerson and Boyd’s (2005) case is, in fact,
based on Fehr and Ga¨chter’s (2000a; 2002) experiments.
Fehr and his colleagues state that “private sanctions have
enforced social norms for millennia, long before legal
enforcement institutions existed, and punishment by
peers still represents a powerful norm enforcement
device, even in contemporary Western societies” (Spitzer
et al. 2007, p. 185). “The prominent role of such peer pun-
ishment” is reported as an established fact, even though
their bibliography refers only to a laboratory experiment
(Fehr & Ga¨chter 2002), an evolutionary model (Boyd
et al. 2003), and a survey of ethnographic evidence that –
again – does not support a costly punishment account of
the evolution of cooperation (cf. Sober & Wilson 1998,
pp. 166–68).
The costly punishment account of cooperation in small
societies, then, seems to lack a solid base of ethnographic
evidence. This is not surprising, for as we shall see, the
available data are scarce. Before we look at the data
more carefully, however, it is worth asking what kind of
evidence would support the strong reciprocity story.
Notice that all the aforementioned quotes tend to conflate
costly punishment with punishment in general. But while
there is no doubt that sanctions are crucial for the main-
tenance of social order, it is by no means obvious that
they are costly for those who administer them. This is an
important point that is often overlooked, or perhaps will-
ingly confused in the literature: The very definition of
strong reciprocity calls for evidence of material and
costly punishment behaviour in field settings:
[Strong] Reciprocity means that people are willing to reward
friendly actions and to punish hostile actions although the
reward or punishment causes a net reduction in the material
payoff of those who reward or punish. (Camerer & Fehr
2004, p. 56, emphasis in the original)
More precisely, there are two kinds of cost that are rel-
evant for our purposes. One is the absolute cost, the fee
paid by an individual (in material terms) to punish a
free-rider. The other one is the relative cost of punish-
ment, that is, the difference between the net benefit of
the punisher and the benefit of the other group
members who choose not to punish. Absolute and relative
costs must be kept separate because they raise different
problems for different theoretical perspectives. When
sanctions are costly in absolute terms, punishment
cannot be explained using models based on self-interested
motivation. If the cost is compensated by a positive benefit
(to the punisher), in contrast, punishment is consistent
with self-interest but potentially problematic from an evol-
utionary point of view. There may still be a relative cost in
fact, and individual selection may work against the pun-
isher (non-punishers may be advantaged in fitness terms,
in other words).5 But it is also possible that the relative
cost is nil, because the costs are spread in such a way
that everybody carries an equal share of the overall
burden. In such a case, punishment would not be selected
against within the group.6
Keeping these concepts in mind, we ought to ask two
questions: Does punishment in small-scale societies
involve an absolute cost? If so, is the cost borne by a
single individual, or is it distributed across group
members in such a way as to minimize the relative cost?
Answering is not easy, because most of the evidence of
punishment in small societies is anecdotal, and quantitat-
ive data regarding the frequency, intensity, and effect of
material punishment are scarce. Another related
problem is that the benefits from punishing a free-rider
are often delayed, and even when we observe an immedi-
ate cost, we can rarely rule out that it will not be recouped
at a later time. The most cooperative and popular
members of a group, for example, may have easier
access to sexual mates, an incentive mechanism that only
bears fruit in the medium-long term of a reproductive
cycle (Hawkes 1993).
Notice that for this reason cooperation in small societies
does not constitute a very good test-case for strong reci-
procity theory. Most interactions between the members
of small societies take the form of an indefinitely repeated
game, with relatively high monitoring and circulation of
information. These interactions, far from being anon-
ymous as in most laboratory experiments, rely crucially
on reputation and trust (Wiessner 2009). This does not
mean that such cooperation should be interpreted by
default in weak reciprocity terms, of course; but it does
mean that a priori the costly punishment story does not
enjoy any advantage over its rival. Because cooperation
in small societies is not mysterious or impossible from a
weak reciprocity perspective, we ought to know more
about the mechanics of coercion as it is described in the
ethnographic literature.
9. Sex and death
Christopher Boehm has systematically surveyed and
classified the ethnography on punishment and norm-
violation. Boehm’s (1999) work is the main source of
empirical evidence for Sober and Wilson (1998), who in
turn are widely cited by strong reciprocity theorists in
spite of the fact that they do not support a costly punish-
ment account of cooperation. Along the chain of citations
Boehm’s core message seems to have been lost.
Sanctions are ordered by Boehm (1999) on a scale that
goes from ridicule, gossip, and verbal reproach, up to
social ostracism and eventually homicide. Homicide is
obviously the harshest and, because of the risk of retalia-
tion, potentially the most expensive form of punishment.
In relative terms, however, it is not rare. The view of
primitive peoples as largely pacific has been abandoned
by anthropologists over the last half-century, as the
accumulation of statistical data has revealed a level of
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endemic violence that is much higher than in most large
sedentary societies (e.g., Chagnon 1988; Knauft 1991).
The majority of violent confrontations within the tribe
nevertheless are caused by sexual conflict rather than vio-
lation of norms of economic cooperation (Knauft 1991),
and the punishment of adulterers by jealous husbands
accounts for a large share of murders (Chagnon 1968/
1992, p. 187; Lee 1979, p. 377; Marlowe 2010, p. 192).
Following Trivers’ (1972) theory of parental investment,
adultery can be plausibly modelled as a Prisoner’s
Dilemma game with fitness payoffs, and jealousy as an adap-
tive solution. Jealousy is a strong emotion that triggers
aggressive behaviour, bypassing complex calculations of
cost and benefit that might otherwise deter from the punish-
ment of philanderers. To establish that revenge is systema-
tically costly, however, requires some tricky quantitative
analysis. If the probability of getting killed or injured
during a fight (i.e., of compromising one’s fitness) is lower
than the probability of deterring sexual free-riders from
sleeping with one’s partner in the future, then revenge trig-
gered by jealousy may be advantageous from an evolutionary
point of view. Punishment need not be expensive in the long
run, for the punisher would recoup the costs – for example,
by gaining a reputation of “fierceness” that could promote
access to sexual mates in the future.
Unfortunately, the available evidence is mostly qualitat-
ive, and only suggestive. Cultures of fierceness seem more
common among horticulturalists like the Yanomamo¨ than
among mobile hunter-gatherers who can resolve their con-
flicts by frequent splitting. This seems to point in the
direction of weak reciprocity mechanisms that exploit
the long horizon of cooperation. But lacking precise
data, any reciprocity account of adultery cannot be more
than a conjecture.
One point, nevertheless, emerges strongly from the eth-
nographic literature: The violence that stems from sexual
competition, far from contributing to sociality, is actually
a major threat to the survival of small societies. Chagnon
(1968/1992, p. 188) notes, for example, that dyadic club
fights among the Yanomamo¨ have a tendency to quickly
escalate, and unless the elders are able to control them,
they usually result in group fission. There may be a
direct causal link between the size of groups, the opportu-
nity to engage in adultery, and the probability of fission,
which acts as a powerful limit on social aggregation.
Lee (1979, p. 397) similarly claims that “the fear of
violence . . . is a prominent feature of !Kung life,” and
the Kalahari bushmen have developed various means to
keep violence under control. One of these is simply to
live in small groups of tightly related kin.
Because violent punishment hinders, rather than pro-
motes, sociality, several mechanisms are in place to mod-
erate the effects of male aggressiveness. Sexual tensions
are often displaced or unacknowledged, and to some
extent adultery is simply tolerated. Interestingly for our
purposes, punishment is even less common in the case
of economic, rather than sexual, free-riding: In her study
of “costly” punishment among the Ju/’hoansi, Wiessner
(2005, p. 134) noticed that “none of the cases with negative
outcomes [for the punisher] dealt with regulation of
sharing or [economic] free-riding.” Shirkers are for the
most part just ignored, an attitude that does not seem to
be in any way peculiar to the Ju/’hoansi (see, e.g.,
Marlowe [2010] on the Hadza).
It is also significant that violent revenge is rarely praised,
as one would expect in a society that relies on costly pun-
ishment for its survival; on the contrary, the murderer is
often considered “polluted” and in need of purification.
Sometimes the murderer is ostracized (Mahdi 1986), and
sometimes the killing of a murderer by the victims’ rela-
tives is tolerated (a practice that comes very close to an
“execution,” in a society without central authority – see
Lee 1979, Ch. 13). This is very different from the
picture painted by strong reciprocity theorists. Far from
posing a second-order Prisoner’s Dilemma problem,
violent acts of revenge risk being far too common in
small acephalous societies.
Punishment experiments thus give a misleading appear-
ance of orderly justice to a process that, in most cases,
would trigger feuds and eventually degenerate into
anarchy and war. In the laboratory this eventuality is typi-
cally prevented by design, because in the majority of
experiments free-riders cannot revenge the moralistic
sanctions they have received. (Recall the empty cells in
Figure 2b: in most punishment experiments it is not poss-
ible to respond P to P.) But in those few experiments
where counter-punishing is allowed, approximately one
quarter of the sanctions are revenged. Moreover, the posi-
tive effect of strong reciprocity vanishes, causing a
reduction of cooperation similar to that observed in exper-
iments without punishment. And on top of that, aggregate
payoffs are among the lowest observed in experimental
Public Goods games (Denant-Boemont et al. 2007;
Nikiforakis 2008).
So there are probably good reasons why decentralised,
spontaneous material punishment is so rare outside the
laboratory. In modern states decentralised sanctioning is
explicitly forbidden by law, and anti-social behaviour is
curtailed in ways that minimize the risk of feuds. Retalia-
tion is controlled by imposing a monopoly of state vio-
lence, and the cost of punishment is recouped by
compensating “professional punishers” (e.g., policemen).
In small societies, apart from cases of sexual conflict, homi-
cide is used occasionally to resolve political issues, such as
the rise of a bullying chief (Boehm 1999). However, it is
typically administered by a coalition against an individ-
ual – that is, in a way that resembles the centralised pun-
ishment typical of large-scale modern societies. The
formation of coalitions and coordinated punishment is an
important mechanism that is beginning to attract the
attention of reciprocity theorists, so I will come back to
it later (in section 13). Before that, it will be instructive
to explore other mechanisms that sustain cooperation in
small societies where costly material punishment is
rarely administered.
10. Gossip and symbolic sanctions
Homicide and overt physical aggression account for only a
fraction of punishment episodes reported by ethnogra-
phers of small societies. When justice is not administered
centrally, violations of norms are mostly dealt with by
means of sanctions that affect the material welfare of the
recipient only indirectly, and at the same time impose
little or no costs on those who administer them. Some
critics of strong reciprocity theory have rightly pointed
out that the evolution of higher cognitive capacities in
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humans has brought as a side-effect a dramatic reduction
in the cost of anti-social sanctioning (Binmore 2005, pp.
82–84; Ross 2006, pp. 65–67). Going down Boehm’s
(1999) list, in fact, it is clear that most sanctions do not
fit neatly the definition of costly punishment. Take
verbal reproach and ridicule, for example. The process
of symbolic punishment is quite different from that of
material punishment: Whereas the former is non-invasive,
the latter is not. While the latter encourages physical
aggression, the former does it on a much smaller scale.
And although inflicting material punishment is likely to
infringe upon individual rights that regulate the life of a
group (e.g., property rights), symbolic punishment does
not.
In experiments, subjects are even willing to pay a fee to
administer symbolic punishment (Carpenter et al. 2004).
Although this confirms that they have a strong motivation
to manifest disapproval of norm violations, it is not clear
that any fee has to be paid in real life. The ethnography
of norm regulation emphasizes that gossip and reproach
are low-cost strategies. “Spreading the word” usually
takes the form of spontaneous gossiping, the chit-chat
that accompanies most activities of nomadic foragers
(see, e.g., Marshall 1961; Dunbar 1996/1998). The
primary function of this constant flow of information is
the necessity to sustain trust and monitor others’ activities,
as in folk-theorem accounts of repeated cooperation. Even
when it is used as a sanctioning device, however, gossip is a
collective endeavour – an important point to which I will
return later – and certainly nothing like an individualistic
initiative that requires considerable investment of time or
the subtraction of resources from other profitable activi-
ties. “Speaking up first” against a norm violator is often
cited as a costly act in the strong reciprocity literature
because of the risk of retaliation, but there are very
cheap ways of circulating information and forming
coalitions against individual group members.
In her in-depth study of the Chaldean community in
modern Detroit, Natalie Henrich reports that direct
reproach is used only to sanction relatively minor viola-
tions of social norms (such as garbage recycling),
whereas serious issues are always dealt with by “behind-
your-back” gossip (Henrich & Henrich 2007, pp. 147–
50). Because of its potentially destructive effect on repu-
tation, gossip is a very powerful enforcement mechanism
and is particularly feared by Chaldeans, with the added
advantage of protecting the punishers from the wrath of
their target.
Polly Wiessner (2005) has made a systematic attempt to
find evidence of costly punishment in the field, using eth-
nographic evidence collected among the bushmen of Bots-
wana. Most of the punishment she reports is purely
symbolic in character. Wiessner’s conclusion is cautiously
favourable to strong reciprocity theory, based on her esti-
mate that 8% of observed punishment episodes had nega-
tive consequences for the punishers. Her definition of
“negative consequence,” however, is very broad, including
cases like severed social relations and the loss of a group
member through ostracism, which do not fit the proper
definition of costly punishment. Wiessner does not dis-
tinguish between absolute and relative costs, but her dis-
cussion of the data suggests that both are very low in the
case of economic dilemmas of cooperation. Even the risk
of retaliation is extremely low: Physical confrontation, as
a matter of fact, occurs in only 2% of the episodes
recorded by Wiessner and never results in serious injuries
(Wiessner 2005, p. 132). All in all, in a sample of 171 epi-
sodes, the statistical incidence of material cost for the pun-
ishers is close or equal to zero.
11. How pygmies punish free-riders
The next big step in the scale of sanctions reported by
anthropologists is ostracism. Although descriptions of
specific episodes are rare in the literature, ostracism
figures prominently in Gurven’s (2004) recent survey of
the ethnographic record on food sharing, and experimen-
tal evidence confirms its efficacy in laboratory settings
(Cinyabuguma et al. 2004; Page et al. 2005). Ostracism
can be very damaging in material terms. Even though
ostracized individuals or families usually join other
groups, they lose ties with their kin and the protection
that the latter provide. Among the Yanomamo¨ studied by
Chagnon (1968/1992), for example, leaving one’s group
entails leaving one’s garden, and being dependent on the
hosts for food for several months (the guests usually pay
a “rent” in terms of women). Still, ostracism does not
have to be costly: the exclusion of an individual or clan
from the tribe usually takes place in such a way that no
individual punisher has to bear the full “cost” of it. Ostra-
cism can be so low-cost that it is often preferred to verbal
reproach, especially in highly mobile societies: In such
cases, it is not even necessary to expel the offender from
the group – it is easier for the group to move elsewhere:
When I ask the Hadza what they do if someone in a camp is
being a slacker or being stingy, the most common answer is
“we move away from them,” rather than “we make them
leave.” They are averse to confrontations and solve most con-
flicts with others by moving. (Marlowe 2010, pp. 248–49)
To give an idea of how low-cost ostracism works, I will
recount an episode reported by Colin Turnbull (1961) in
his classic ethnography of the Mbuti pygmies in central
Congo. Hunting is for the Mbuti a highly cooperative
enterprise, involving all adult tribe members. Women
work as beaters – they scare animals with screams and
noises, pushing them towards an area of the forest that
has been closed down using a line of nets. Once an
animal is trapped in a net, it is speared by the nearest
hunter who then “owns” the meat and is entitled to allo-
cate it among the members of the hunting party, usually
keeping the best parts for his own family. This technique
requires the participation of several hunters, who must
position themselves in an arc so as to close down a large
area of the forest and act in concert to prevent the
animals from escaping.
The band studied by Turnbull comprised several
hunters, including a family headman named Cephu who
was not well-liked and was already gossiped about in the
group. Perhaps for this reason, Cephu occupied a periph-
eral location in the hunters’ formation. This clearly put
him at a disadvantage, since animals are more likely
trapped in the middle sector of the line, and the hunters
who occupy this sector end up with the largest share of
the meat. On one particular occasion, the group had
already killed a couple of preys when Cephu decided to
abandon his position and, unseen, place his net in front
of the other hunters. This is a typical free-riding strategy
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in a social dilemma game: By changing location, Cephu
increased the probability that the next animal caught in
the trap would be speared by him, but at the same time
he reduced the probability that an animal would be cap-
tured by the group at all.
On this particular occasion, Cephu’s strategy was suc-
cessful – he killed the first animal fleeing from the
beaters – but did not go undetected. As Turnbull tells
the story (1961, pp. 97–101), Cephu immediately
became the victim of moralistic aggression by the whole
group. While returning to the camp, several hunters
began criticizing his conduct behind his back, with some
of the youngsters ridiculing and insulting him amidst gen-
eralised laughter. This quickly escalated into a criticism of
Cephu’s anti-social behaviour in general, until an emer-
gence meeting was called to resolve the matter once and
forever. After a lame attempt to find an excuse, Cephu
eventually tried to assert his right to occupy a better
location in the line of nets, by virtue of his “chief” status.
At this point, one of the other headmen simply and
quietly invited him to leave the group, if he was too
good and important to stay with the others on equal
terms. This was sufficient to end the discussion. Here is
Turnbull’s description of subsequent events:
Cephu knew he was defeated and humiliated. Alone, his band
of three or four families was too small to make an efficient
hunting unit. He apologized profusely, reiterating that he
really did not know he had set up his nets in front of the
others, and that in any case he would hand over all the meat.
This settled the matter, and accompanied by most of the
group he returned to his little camp and brusquely ordered
his wife to hand over the spoils. She had little chance to
refuse, as hands were already reaching into her basket and
under the leaves of the roof of her hut where she had
hidden her liver in anticipation of just such a contingency.
Even her cooking pot was emptied. Then each of the other
huts was searched and all the meat taken. Cephu’s family pro-
tested loudly and everyone laughed at him. He clutched his
stomach and said he would die; die because he was hungry
and his brothers had taken away all his food; die because he
was not respected. (Turnbull 1961, pp. 100–101)
Although this is clearly a case of material punishment, the
punishment was certainly not very costly. First, the group
made it clear that Cephu’s conduct was considered unac-
ceptable. The oral criticism was not just aimed at Cephu
but was also for the benefit of the other members of the
group, who were reassured about the balance of power.
Then punishment was administered by a coalition
against an individual (or a small clan) who would have
no chance to counter-punish, and had no interest in esca-
lating conflict.
Another interesting point is that the free-rider was pun-
ished by taking away his illicit gain. But, pace strong reci-
procity theory, no wealth was destroyed, because the other
families consumed what Cephu had caught. And even
Cephu’s punishment turned out to be not so harsh after
all: Once peace had been restored, one member of the
main group took some food to Cephu’s hut to feed him
and his family. At that point all animosity seemed to be
gone, and Cephu participated in the feast with the rest
of the group (Turnbull 1961, p. 101). (Cephu’s clan, to
be sure, abandoned the group later, to join another
group of Mbuti hunters.)
Ostracism, as already mentioned, is described only
rarely at this level of detail. Nevertheless, Cephu’s story
is representative of other episodes of moralistic aggression
and ostracism reported in the anthropological literature
(e.g., Briggs 1970; Boehm 1999, Ch. 3; for a survey, see
Baumard 2010b). It shows that even cases that seem
favourable (e.g., because they involve the subtraction of
material resources) do not actually fit well with the expla-
natory framework of strong reciprocity theory. The
expression “costly punishment” turns out to be a misno-
mer, because the punishment is inflicted in such a way
as to keep both absolute and relative costs close to nil.
Given the difficulty of obtaining a precise quantitative
measurement, of course, one cannot rule out the costly
punishment story with certainty. But it is fair to say that
there is currently no evidence that cooperation is sustained
by strong negative reciprocity in small societies. And what-
ever evidence there is, it rather points in the direction of
cheap mechanisms like ostracism and coalitional
punishment.
12. Cheap versus costly punishment in the lab
So why do people engage in costly punishment so enthu-
siastically in the laboratory? A plausible answer is that
costly punishment is usually the only way for them to
manifest their disappointment, and in any case punishers
are protected by anonymity and by the rules of the exper-
iment. But when they are given other options, subjects’ be-
haviour changes: A handful of experiments have explored
and compared the effects of different sanctioning tech-
niques, ranging from purely symbolic (reproach) to
purely material punishment. Evidence regarding the effi-
cacy of symbolic sanctions is mixed, with some studies
suggesting that reproaches backed by material punish-
ment work best (cf. Janssen et al. 2010; Masclet et al.
2003; Noussair & Tucker 2005). If they are given the
opportunity to choose, subjects prefer to support
cooperation using a mix of symbolic communication,
weak reciprocity, and the last-resort threat of material
punishment (e.g., Ostrom et al. 1992; Rockenbach &
Milinski 2006; Ule et al. 2009; Xiao & Houser 2005).
Most of these experiments, however, still ignore the
problem of feuds and the anti-social effect of counter-pun-
ishment. There are to date only a couple of experimental
studies that combine alternative ways of incentivising
cooperation – including costly punishment – with the
threat of counter-punishment. Nikiforakis and Engelmann
(2010) find that strategies that could trigger lengthy feuds
are avoided in the laboratory, and Dreber et al. (2008)
show that in such circumstances people prefer to
implement cheap strategies (i.e., withdraw cooperation)
rather than costly punishment. This is sensible, because
in the aggregate, feuds destroy more resources than they
help create.
But even ignoring the problem of counter-punishment,
“costly” punishment works only if it costs relatively little.
Above a cost/impact ratio of 1:3, sanctions do not increase
cooperation significantly (Egas & Riedl 2008; Nikiforakis
& Normann 2008; Ohtsuki et al. 2009), and even low-
cost punishment does not necessarily improve aggregate
payoffs – in fact, it often reduces them. Although punish-
ment pushes the rate of cooperation up, it also destroys
resources. Janssen et al. (2010) report a strong positive
effect on total revenue when communication is allowed,
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and when it is matched with punishment, but not with
punishment alone. Clearly this is deeply problematic,
given the strong reciprocity theorists’ emphasis on group
selection.
An exception to this body of results is the discovery by
Ga¨chter et al. (2008) that costly sanctions can raise
average earnings when the horizon of cooperation is very
long (50 rounds). But notice that the game in this exper-
iment involves repeated interactions with the same sub-
jects, and efficiency increases because the long horizon
makes the use of punishment almost unnecessary (there
is more punishment in the final round than in the early
part of the game, in fact). So, to sum up, costly punishment
alone does not seem to be an efficient solution to
social dilemmas in the laboratory, precisely in those con-
ditions – such as one-shot interactions with strangers –
where, according to strong reciprocity theorists, it would
be most needed.
13. How common pool institutions sustain
cooperation
I have discussed the ethnography of small societies in
some detail because the behavioural scientists who are
unfamiliar with this literature may be misled to believe
that costly punishment is an established anthropological
fact. But anthropology is not our only source of evidence
concerning decentralised cooperation in the field, and
small societies are neither the only nor the primary
domain of application of strong reciprocity theory. Econ-
omic historians have studied extensively the spontaneous
emergence of institutions for the management and preser-
vation of public goods in complex societies. These studies
emphasize that successful cooperative institutions solve
social dilemma problems in ways that have little to do
with costly punishment. Rather, they tackle the problem
by removing the obstacles that prevent non-costly mech-
anisms from functioning.
We have a remarkable array of cases that can be brought
to bear on this issue. I will briefly illustrate one example –
the evolution of the Carte di Regola studied by Marco
Casari (2007) in Northern Italy – that is representative
of many similar institutions which have emerged spon-
taneously in different historical periods and in different
parts of the world (see Ostrom 1990). All of them, as we
shall see, have an important feature in common: They arti-
ficially create the conditions that, according to weak reci-
procity accounts, make cooperation possible, but that for
various reasons were naturally unavailable in the given
circumstances.
The Carte di Regola, or “charters,” are ancient written
codes used by communities in the Trentino region in the
northeast of Italy to regulate the exploitation of common
pastures. The Carte were progressively introduced from
1200 until 1800, when they were eventually abolished by
Napoleon. The charters were spontaneously adopted by
single villages rather than imposed from above, and were
aimed at preventing the over-exploitation of communal
fields – a specific instance of Prisoner’s Dilemma (or
“common pool” problem) that has been studied in depth
by historians (since McCloskey 1972). Using a database
of more than two hundred villages, Casari (2007) has
shown that the charters had a common structure and
were aimed at removing precisely the obstacles that pre-
vented weak reciprocity mechanisms from functioning
well, even in isolated villages such as those in the Italian
Alps. The Carte, to put it differently, made the application
of (something like) the folk theorem possible.
A first set of charter rules enhanced the stability of local
communities, by locking existing members in and prevent-
ing the entrance of opportunistic outsiders. This was done
mainly by forbidding the sale of communal field rights
(hence increasing the cost of leaving), and by requiring a
supramajority consensus for the admission of new
members. The only costless way of transmitting rights,
then, was via inheritance through the head of the family,
a mechanism that extended the horizon of cooperation
across future generations and turned a finitely repeated
game into an indefinitely repeated game.
A second function of charters was to set up and regulate
the monitoring of inside and outside users of the fields.
The monitoring system was organized by the community
and involved designated guards who could impose fines
on free-riders. The guards could not inflict physical pun-
ishment (which remained under state jurisdiction), and
were incentivised by retaining a third of the fine.
Reports of transgressions by community members were
also incentivised in a similar way. Instead of letting the
punishers bear the cost of monitoring, the Carte thus
introduced mechanisms that alleviated the costs, and
even made sanctioning a lucrative activity.
Nevertheless, the historical record reveals that fines
were rarely imposed on insiders, but were mostly collected
from trespassers (Casari 2007, p. 210). This could be
because the rate of compliance was in fact very high
inside each village, or because symbolic sanctions (like
verbal reproach and gossip) were preferred when a
member of the community was involved. Circulation of
information and record-keeping were facilitated by
holding regular meetings, with mandatory attendance for
all community members. A special local court settled dis-
putes among insiders and resolved ambiguous cases.
The case of Trentino’s charters shows how the three
main problems of folk-theorem mechanisms (infinite
horizon, information, and costs) are solved by institutional
design. Where these problems did not exist – or existed on
a smaller scale – local villages were slower to adopt a
charter, if they did adopt one at all. Smaller villages and
communities in the most remote valleys of Trentino, for
example, were less likely to adopt a charter than larger vil-
lages and communities in accessible and difficult-to-
monitor locations (see Casari 2007, pp. 209–13).
The Carte are absolutely typical from this respect:
Elinor Ostrom (1990), winner of the 2009 Nobel Memorial
Prize, has identified the same features of Trentino’s char-
ters in a series of case studies spanning several centuries
and countries across six continents. Stable membership,
monitoring incentives, graduated fines, exclusion of outsi-
ders, and conflict-resolution mechanisms figure in her list
of key factors that make institutions for collective actions
viable and robust across time. “In all known self-organized
resource governance regimes that have survived for mul-
tiple generations, participants invest resources in monitor-
ing and sanctioning the actions of each other so as to
reduce the probability of free riding” (Ostrom 2000,
p. 138). But the punishers are rewarded materially, and
material damage is inflicted only rarely on the members
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of the community. Most of the work is done by creating a
long-term prospect for cooperation, and by the extensive
use of symbolic sanctions.
Because Ostrom’s work is sometimes cited by strong
reciprocity theorists in support of their theses (see, e.g.,
Gintis et al. 2005), it is worth spending a few words on
the implications of her work. Emphasis on the costs of
punishment and the second-order dilemma these raise is
indeed central in the common pool literature. The costs
this literature refers to, however, are rather different
from those modelled in strong reciprocity models of
cooperation. Whereas Ostrom (1990) emphasises the
cost of setting up common pool institutions, strong reci-
procity theorists focus on the ongoing cost of inflicting
punishment. These two problems are quite different and
should be kept distinct.
Institutions such as the Trentino charters are in some
respects more similar to national states in the way in
which they administer sanctioning, than to the uncoordi-
nated mechanisms of (most) punishment experiments.
Once a coordinated punishment mechanism is in place,
the cost of running it (and of implementing sanctions on
a daily basis) largely takes care of itself. Common pool
institutions avoid the problems caused by systems of unco-
ordinated punishment in which everyone decides on their
own (arbitrarily and idiosyncratically) when and how to
punish, with the potential for feuds that follows (Casari
& Plott 2003). These advantages make coordinated pun-
ishment institutions remarkably robust and resilient
across time.
Experiments performed by Yamagishi (1986) and
Gu¨rerk et al. (2006) have shown that subjects prefer and
tend to migrate towards institutions with coordinated pun-
ishment; and a recent modelling exercise (Boyd et al.
2010) backs up the insight that these institutions may
enjoy an evolutionary advantage compared to systems of
uncoordinated sanctions. Boyd and co-workers propose a
model in which the cost of punishment is inversely pro-
portional to the number of punishers, and players can con-
dition their decision on the size of the coalition. They show
that under a plausible range of parameters cooperation
and punishment can evolve. On the experimental side,
Casari and Luini (2009) report higher levels of cooperation
in Public Goods games when the decision to punish is sup-
ported by a coalition rather than by individual subjects.
Part of the reason is that coordinated punishment tends
to reduce individual attempts at anti-social punishment
and revenge. Another advantage of real-life coordinated
punishment is that it requires communication among
peers, a factor that has a well-known positive effect on
cooperation (Ostrom 1990; Ostrom et al. 1992). Com-
munication in turn brings legitimacy – the punishment is
perceived as just because it is consensual – and lack of
legitimacy is probably a major cause of failure of externally
imposed sanctions (Cardenas et al. 2000).
To sum up: Strong reciprocity theorists view punishment
as local, costly, and uncoordinated. The empirical literature
instead reports mainly the emergence of local, cheap, and
coordinated punishment institutions. Both solutions to the
dilemma of cooperation differ in part from the traditional
imposition of external sanctions administered by the state,
and both can be seen as raising second-order social
dilemma problems. However, they also have rather differ-
ent properties and should not be treated as if they were
identical: The devil, in institutional design as in almost
everything else, is very much in the details.
14. Models and policies
Having presented the bulk of the argument, I now turn to
an obvious objection that can be raised against it. Lacking
precise quantitative data, throughout this article, I have
referred rather liberally to “cheap,” “low-cost,” and “no-
cost” punishments as if they were the same thing.
Undoubtedly, however, a small cost is still a cost, and for
this reason alone, strong reciprocity theory can legiti-
mately claim an advantage over its main rival.
This objection is far from trivial, and it raises important
issues concerning the use of models and evidence in the
social sciences. Part of my reluctance to speak of zero
costs comes from the current lack of data concerning the
cost-benefit ratio of punishment. And lacking precise
data – on benefits especially – one should not rush to
conclusions as soon as a small positive cost is detected.
Nevertheless, I want to argue that even small but positive
net costs would constitute too slender a basis to claim a
victory for strong reciprocity theory.
The debate between weak and strong reciprocity theor-
ists takes place in the context of an old controversy on the
use of rational choice models – especially models based
on narrow self-interest – in social policy. As Bowles and
Gintis point out,
Fehr and Ga¨chter’s (2002) experiment has implications for the
design of constitutions and policies. It suggests that the objec-
tive should be to provide opportunities for the public-spirited
to punish free riders, rather than to assume, as David Hume
advised two-and-a-half centuries ago, that “every man ought
to be supposed to be a knave and to have no other end, in
all of his actions, than his private interest.” (Bowles & Gintis
2002, pp. 127–28)
Using models to inform the design of institutions is a
special activity that calls for special criteria of appraisal.
The value of a policy-oriented model lies less in its descrip-
tive accuracy than as a guide to effective action. This is par-
ticularly important in light of the well-known fact that all
models simplify and betray reality in some respects. But
while simplifications in one dimension ought to be
exchanged for increased descriptive or predictive accuracy
in some other dimension when we do pure science, simpli-
fications ought to lead to good advice when policy-making
is concerned.
How do weak and strong reciprocity fare in this respect?
Costly punishment experiments are often accompanied –
as in the preceding quotation – by suggestions that self-
interest, long-term horizon, and information matter less
than traditionally assumed by economists and biologists.
But this suggestion is misleading. As Ostrom and others
have emphasized, the opposite is likely to be true: Individ-
ual costs are crucial obstacles in the way to cooperation
and must be kept low; uncoordinated punishment is
dangerous and fragile; the shadow of the future and the
circulation of information matter enormously. All these
insights follow directly from weak reciprocity accounts of
cooperation, in spite of the fact that its models – and
their implications, like the folk theorem – are almost cer-
tainly false. False theories can still provide useful advice at
the level of application.
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Seen in this light, the issue of low- versus zero-cost pun-
ishment loses much of its importance. Perhaps gossip,
ostracism, and verbal reproaches are a bit costly, and
gene-culture co-evolution has helped humans overcome
this little hurdle on the path towards sociality. Be that as
it may, a theory of low-cost punishment would have rela-
tively little practical interest for applied social science.
Its advice for the policy-maker would be almost indistin-
guishable from that of weak reciprocity theory: Pay atten-
tion to individual costs; keep them low or make sure they
are recouped later; extend the horizon of cooperation; and
circulate information as much as possible. All these pre-
cepts were well known before the discovery of costly pun-
ishment in the laboratory, and the rise of strong reciprocity
theory has only increased the risk that social scientists may
forget about them.
15. Concluding remarks: Reciprocity without
costly punishment
In this article I have argued the following:
1. Two interpretations of costly punishment exper-
iments – narrow and wide – are usually conflated by
strong reciprocity theorists.
2. Only the narrow interpretation is supported by
experimental data, while the wide interpretation requires
field evidence about the mechanisms that sustain
cooperation in the wild.
3. Contrary to often-repeated claims, there is no evi-
dence in the anthropological literature that costly material
punishment is used in small acephalous societies, except in
the regulation of sexual conflict.
4. On the contrary, there is a lot of evidence that
revenge is a major cause of dissolution of social ties.
5. Economic cooperation in the small societies studied
by anthropologists is usually supported by low-cost or no-
cost mechanisms such as verbal criticism, ostracism, and
coalitional punishment.
6. The robust common pools institutions studied by his-
torians and institutional economists foster cooperation by
recouping the costs of punishment, extending the
horizon of cooperation, and circulating information
among group members, as implied by weak reciprocity
accounts of cooperation.
It is important to clarify that the evidence summarized in
the preceding list does not refute the claim that Homo
sapiens has evolved other-regarding (“social”) preferences,
or that punishment is an important mechanism for the
enforcement of social norms. What it does challenge is
the claim that social preferences are expressed via costly
sanctions that sustain cooperation in a broad range of
experimental and field situations. The weak point of
strong reciprocity theory is not its analysis of individual
motivation (Dubreuil 2010; Rosas 2008), but its narrow
focus on artificial environments in which uncoordinated
costly punishment has a beneficial effect on sociality.
Strong reciprocity may well play a key motivating role in
the creation of institutions – such as systems of collective
monitoring and coordinated sanctioning – that foster
cooperation, without triggering the negative side-effects
of uncoordinated punishment.
In my view, the lack of support for the costly punish-
ment account of cooperation is not to be celebrated. We
would all like to have the best of both worlds: social
cooperation in a large, diverse society without the
burden of a centralized policing apparatus. But the evi-
dence that cooperation can be sustained by decentralised
costly punishment in the field is scant. Logically speaking,
of course, we cannot rule out that in some cases costly
punishment can sustain cooperation. However, while
there is extensive evidence of spontaneously evolved insti-
tutions aimed at eliminating the cost of sanctioning, disre-
garding costs and relying on uncoordinated punishment
would be very risky at the level of institutional design.
It is also worth stressing that lack of confirmation is not
due to lack of scientificity. On the contrary, the rise of
costly punishment is a good example of how the combi-
nation of rigorous theorizing with ingenious experimental
data can foster quick progress in the social sciences. The
moral to be drawn is that models and experiments can
only take you so far, and the time has come for reciprocity
theory to change gears and seek the test of historical and
field data. This step was taken a long time ago in the inves-
tigation of related topics such as mutual insurance and col-
lusion, and it is important to keep in mind that laboratory
data – no matter how useful – cannot ultimately replace
the evidence collected in the field.
Finally, nothing said in this article challenges the idea
that strong positive reciprocity may be an important ingre-
dient of human sociality. An adequate discussion of the
other half of strong reciprocity would require a separate
paper, but it will suffice to say that the prospects of positive
reciprocity look brighter at first sight. Robust support
comes from surveys (Andreoni et al. 1998; Fong 2001),
laboratory (e.g., Berg et al. 1995; Burlando & Guala
2005; Fehr et al. 1993; Fischbacher et al. 2001), and
natural field experiments (Frey & Meier 2004; Shang &
Croson 2009).
This asymmetry of support is probably not an accident,
and may reflect profound differences in the psychology of
cost-processing. In the technical sense of economic theory,
replying to a cooperative move with cooperation (instead
of free-riding) in a one-shot dilemma game is equal to
incurring a cost. Through the lens of the theory, positive
reciprocity appears theoretically identical to negative reci-
procity, for in both cases the agents are willing to pay a
“fee” to reciprocate. But it is not obvious that positive
and negative reciprocity are governed by the same psycho-
logical mechanisms. It is well known that the perception of
gains and losses is biased by framing effects, and that
missed opportunities are processed differently from
directly incurred costs (e.g., Borges & Knetsch 1997;
Kahneman et al. 1991). Psychological evidence on loss
aversion suggests that we should be more reluctant to
pay a fee to sanction nasty actions, than to miss an oppor-
tunity to profit at somebody else’s expense. And it is poss-
ible that the evolutionarily ancient neural circuits that
trigger negative reciprocity feelings work quite separately
from the networks that support trust and positive recipro-
city in the human brain (although the evidence is still
contradictory and inconclusive; see, e.g., Tom et al.
2007; Yacubian et al. 2006).
Far from constituting an indictment of the strong reci-
procity programme, then, the data call for a re-orientation
away from its current obsession with costly punishment.
More effort should be made in investigating how non-
costly sanctions, backed up by adequate institutional
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scaffoldings, may be used to sustain positive reciprocity in
a variety of real-world settings (as in, e.g., Boyd et al. 2010;
Rustagi et al. 2010). The policy implications of this insight
are important enough to justify further investment in
this research programme. But we should accept that
accounts of cooperation based on costly, uncoordinated
policing are not backed up by the empirical evidence col-
lected so far.
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NOTES
1. Optimality in this article is intended in material terms, and
the games (unless otherwise stated) are always specified in terms
of material payoffs. This is a subtle but important point, since the
behaviour of strong reciprocators can also be described as maxi-
mizing utility functions over non-material payoffs. Although the
focus on material payoffs goes against the grain of some economic
theorizing, it is more in line with evolutionary approaches where
fitness usually tracks material gains.
2. There is a much older and prestigious research tradition in
anthropology identifying reciprocity as a key force that keeps
societies together (e.g., Gouldner 1960; Mauss 1954; Sahlins
1972/1974), but current theories rely almost exclusively on
models and concepts introduced in the game theory and evol-
utionary biology literature of the 1970s.
3. There is evidence that the notion of “fair offer” varies
across cultures. Although equal division in the Ultimatum
Game is the modal offer in most Western societies, in Japan
and Israel the mode goes down to 40% (Roth et al. 1991).
Among the Au people of Papua New Guinea, the modal offer
is in the region of 30%, and among the Hadza of East Africa,
it is as low as 20%. The Machiguenga in Peru make the
lowest offers observed in the Ultimatum Game so far (15%).
Strong reciprocity theorists conclude that different norms of
fair division can evolve in different contexts, and are supported
by punishment mechanisms of the strong kind (Henrich et al.
2004).
4. I have used a non-standard matrix for presentational ease.
The PP cell in Figure 2b is empty to indicate that sanctioned indi-
viduals typically do not have the option to counter-punish in
these experiments. This is an important point, as we shall see
later, for when counter-punishment is available, the experimental
results change quite radically. Punishment of cooperators, corre-
sponding to PC and CP, is usually possible and has led to inter-
esting studies of antisocial punishment (e.g., Herrmann et al.
2008), but we shall ignore it for the time being.
5. Wilson (1979) calls behaviour of this kind “weakly altruis-
tic” to highlight that it raises problems of selection, rather than
motivation. The hypothesis put forward by Wilson is that
weakly altruistic behaviour can evolve if the relative cost is low,
because the force of group selection can compensate for the
adverse effect of individual selection. Weak altruism is also
the basis of Sober and Wilson’s (1998) widely cited account of
the evolution of moral norms.
6. Let us call bi the benefit enjoyed by an individual i from con-
suming a public good produced by the individual’s group. The
absolute cost of punishment is ci. Sanctions are costly in absolute
terms if ci . bi. If bi . ci, then there is no absolute cost, and pun-
ishment is consistent with self-interest. The relative cost is the
difference between the net benefit of the punisher (bi – ci) and
the benefit of the other group members who choose not to
punish (bj, for j= i). If bj . (bi – ci), there is a relative cost and
individual selection works against the punisher. If bj ¼ (bi–ci),
there is no adverse selection within the group.
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Abstract: We review evidence of the psychological and social costs
associated with punishing. We propose that these psychological and
social costs should be considered (in addition to material costs) when
searching for evidence of costly punishment “in the wild.”
In the target article, Guala argues that although costly punish-
ment occurs in lab settings, there is little evidence of costly pun-
ishment “in the wild.” Thus, he questions whether lab studies
replicate the processes and conditions that support cooperation
in the real world. We believe that Guala has defined “cost” too
narrowly. Costs should include not only reduced material
resources, but also decreased social status and psychological
well-being. We argue that punishers often experience a
number of social and psychological costs, and that such costs
should be considered when searching for evidence of costly pun-
ishment “in the wild.”
Punishers can experience social costs (e.g., reduced status),
especially when observers question whether the punishment
they enacted was proportionate to the seriousness of the trans-
gression (Trevino 1992). For example, when employees observe
managers punishing fellow employees in their organization,
they sometimes report becoming less trusting, less respecting,
and more fearful of those managers (Atwater et al. 2001). Feel-
ings of distrust likely translate into less commitment to the
manager (see Kramer & Cook [2004] for a review), which
could lead to poorer outcomes for the punitive manager over
time. Moreover, the fact that managers experience these social
costs – even when punishing is somewhat legitimated by their
social role – suggests that institutionalized punishment may not
always mitigate the social costs of punishing. Research on the
fundamental attribution error has demonstrated that people are
prone to locating the cause of behavior within actors while
failing to adequately account for the situational forces (e.g.,
roles) that may have caused the behavior (Ross 1977). As a
result, people may still perceive punishers negatively (i.e., as
aggressive or untrustworthy) even when punishment is encour-
aged by the punisher’s role.
Enacting less harsh forms of punishment (such as ostracism,
gossip, and verbal reproach) may also entail social or psychologi-
cal costs. Although Guala argues that ostracism is not very costly,
research suggests it is cognitively taxing and ego-depleting for the
ostracizer. Participants who ostracized a confederate performed
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worse on subsequent tests of their physical and mental capacities
(e.g., they solved fewer anagrams) then participants who did not
ostracize a confederate (Ciarocco et al. 2001). Even a seemingly
innocuous form of punishment, gossip, is not without social costs:
People who gossip negatively about others are less trusted and
are more prone to negative reputations than those who do not
gossip, even when controlling for the frequency of gossip
(Turner et al. 2003). Finally, verbal reproach is also socially
costly. Whistle-blowers who speak up against illegal behaviors
perpetrated by employees of their organizations are susceptible
to retaliation (e.g., negative performance evaluations, ostracism,
dismissal) from members of the organization (Miceli et al.
2008; Near & Miceli 1995; Rothschild & Miethe 1999).
Indeed, the prevalence of retaliation against whistle-blowers
has led to the passage of legislation in the United States and
other countries to attempt to protect whistle-blowers (see
Miceli et al. [2008] for a review). Other examples of the costs
of verbal reproach abound: Whites such as Viola Liuzzo who pro-
tested racial discrimination and segregation during the Civil
Rights Movement in the United States suffered physical harm,
reputational and material costs, and even death (Stanton 2000).
In sum, ostracism, gossip, and verbal reproach can all be psycho-
logically or socially costly forms of punishment. Although many
factors likely influence whether these costs are experienced in
any given situation, we simply highlight that punishers sometimes
incur such costs.
Beyond these psychological and social costs, there is also anec-
dotal evidence of material costs associated with punishing “in the
wild,” such as when individuals or groups choose to boycott an
organization. For example, the Dean and faculty at Vermont
Law School denied military recruiters access to their campus
facilities for many years because they opposed the military’s
“Don’t Ask, Don’t Tell” policy that prevents those who are
openly gay, lesbian, or bisexual from serving in the military. As a
result, the military had a difficult (but not impossible) time recruit-
ing Vermont Law students, and the school forfeited approximately
$500,000 in federal funding annually (Sanchez 2005).
Given the various types of costs we have reviewed, it is worth
noting that empirical evidence supports Guala’s speculation that
people’s emotions or motivations might lead them to punish even
when it is against their immediate self-interest. Psychological
research demonstrates that people’s desires to punish are
driven primarily by retribution, such that people punish to see
the offenders suffer in a manner proportionate to their wrong-
doing, even if the punishment will not effectively deter future
transgressions (see Carlsmith & Darley [2008] for a review). In
other words, people may punish to satisfy their retributive
desires, even when it is costly to do so.
In conclusion, Guala dismisses non-material costs by claiming
that they are not very costly or that they are not relevant to argu-
ments of group fitness. In contrast, we argue that broadening the
definition of costs to include social and psychological costs can
help to inform the debate about whether there is evidence of
costly punishment “in the wild.”
Proximate and ultimate causes of punishment
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Abstract: While admirable, Guala’s discussion of reciprocity suffers from
a confusion between proximate causes (psychological mechanisms
triggering behaviour) and ultimate causes (evolved function of those
psychological mechanisms). Because much work on “strong reciprocity”
commits this error, I clarify the difference between proximate and
ultimate causes of cooperation and punishment. I also caution against
hasty rejections of “wide readings” of experimental evidence.
Guala reviews a number of interesting field studies that speak
against the importance of punishment in maintaining
cooperation. This is important because there is an abundance
of laboratory research on punishment and cooperation which
has outstripped the research in real-world settings. Underlying
much of Guala’s discussion of reciprocity and punishment,
however, there lies confusion over proximate causation and ulti-
mate causation. Confusion over these levels of analysis is not only
present in Guala’s target article, but is endemic to the entire field
of cooperation and is particularly pronounced in the discussion of
“strong reciprocity.” This weakens Guala’s arguments. In particu-
lar, it results in unwarranted statements against so-called weak
reciprocity. As such, this topic requires clarification.
Any behaviour, including cooperation and punishment, can be
explained at four different levels of analysis (Tinbergen 1968).
Proximate causes include: (1) the psychological mechanisms
that trigger behaviour (e.g., emotions, cognitions); and (2) the
developmental processes that cause those psychological mechan-
isms to arise within an individual’s lifetime (e.g., “innate” behav-
iour, learning, internalization of cultural norms). Ultimate causes
include: (3) the evolutionary forces (e.g., reciprocity, mutualism,
costly signalling) that result in those psychological mechanisms
existing instead of other possible psychologies; and (4) the evol-
utionary history of those mechanisms and when they arose in
our lineage (e.g., unique to humans, shared with other primates).
These four levels of analysis – mechanism, development, func-
tion, and phylogeny – are complementary, not mutually exclu-
sive. A complete explanation of any phenomenon requires an
answer at each level.
An example can help clarify the proximate and ultimate causes
of cooperative behaviour. Suppose that I genuinely value your
welfare and I help you without any ulterior motives. If my
action causes you to genuinely care about me, you will be more
likely to help me when I need it, even when you anticipate no
benefits for doing so. If I happen to find out, then your actions
will cause me to value your welfare more and help you more
often, and so on. The reciprocity in this example is not “weak”:
both of us unselfishly reciprocate “altruistic” acts. Both of us do
benefit from helping each other, but neither one intended to
benefit, and neither of us requires any foresight of the conse-
quences. Helping can be altruistic from a proximate psychologi-
cal perspective, but from an ultimate (functional) perspective it is
advantageous to possess such a psychology. Thus, contrary to
Guala’s assumption, biologists do not assume psychological
self-interest. To paraphrase Dawkins (1976/2006): The genes
are selfish, but this doesn’t mean the person is. One can make
a similar argument with punishment: I may punish you because
I am angry (proximate cause), and this may result in me receiving
more future cooperation from you (potential ultimate cause of
punitive sentiment), but this does not mean that my punishment
was motivated by a desire for your cooperation.
Guala uses terms like “strong” and “weak” reciprocity, which
are often misleading because they often conflate the proximate
psychological mechanisms with the ultimate functional reasons
for why those psychological mechanisms exist (Barclay 2010;
West et al. 2007b). By itself, “strong reciprocity” is merely a
description of behaviour, that is, the supposed tendency of
people to cooperate, reward cooperators, and punish coopera-
tors, even when there are no apparent benefits for doing so.
The goal is to discover – at all levels among levels of analysis –
why this tendency exists (if indeed it does). So-called theories
of “weak reciprocity” are often theories about the ultimate func-
tion of cooperative and punitive sentiment, not theories about
what specifically that sentiment is or how it develops. People
possess certain emotions and psychological mechanisms which
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are predicted to be adaptive on average outside the laboratory;
for example, if being nice invites reciprocation. People bring
these psychological mechanisms with them into the laboratory,
where the behaviour produced may or may not still be adaptive
on average (Barclay, 2011; West et al. 2011). “Maladaptive” be-
haviour can persist despite repeated anonymous encounters, as
long as the same proximate psychological mechanisms are repeat-
edly triggered (e.g., anger, desire for fairness, empathy).
However, this would say little about the ultimate function that
those mechanisms serve outside the laboratory. Too much ink
has been spilled by researchers who do not realize that their col-
leagues are simply addressing a different level of analysis.
On a completely different note, Guala makes a useful distinc-
tion between wide and narrow readings of the experimental evi-
dence, and what each reading implies. Wide interpretations can
clearly be taken too far: If punishment (or any other phenom-
enon) supports cooperation in the lab, it does not necessarily
mean that this is what supports it outside the lab. However,
I would caution against hasty abandonment of such wide
interpretations. Sometimes laboratory experiments use controlled
conditions to test whether a proposed mechanism could support
punishment. At other times, such experiments test the validity
of theories of human behaviour (Mook 1983): If a predicted
phenomenon cannot be found in the lab under ideal controlled
conditions, then we must either reject or revise any theory that
relies on that phenomenon (see, e.g., the lack of punishment
towards non-punishers in Kiyonari & Barclay 2008). If successful,
do these findings need confirmatory non-laboratory observations
with real-world phenomena? Absolutely. Convergent evidence is
crucial in all scientific enterprises, and the laboratory and the
field have their own respective strengths and weaknesses. As
such, we should all strongly support the call for collaborations
across disciplines and between the lab and the field. Guala’s
target article has clearly shown that the punishment literature
needs more of this, and for that it should be commended.
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Abstract: Strong reciprocity theorists claim that punishment has evolved
to promote the good of the group and to deter cheating. By contrast, weak
reciprocity suggests that punishment aims to restore justice (i.e.,
reciprocity) between the criminal and his victim. Experimental
evidences as well as field observations suggest that humans punish
criminals to restore fairness rather than to support group cooperation.
As Guala rightly notes, there is very little evidence that punish-
ment plays a role in the stabilization of cooperation in small-
scale societies. On the other hand, as he also notes, it is difficult
to totally rule out the strong view of punishment as it is compli-
cated to precisely assess the costs of punishment in the field (Are
there really no costs in punishing others? Aren’t there many
hidden benefits for the individual who punish? etc.). There is,
however, another way to disentangle the two views of punish-
ment, namely, the forms that punishments take. Indeed, the
two theories – the weak and the strong – make different predic-
tions regarding the logic of punishment.
Group selection theory holds that punishment aims to promote
the good of the group by sustaining cooperation and preventing
cheating (Boyd et al. 2003; Fehr & Ga¨chter 2002; Henrich &
Boyd 2001). This implies that punishment should be calibrated
to deter crimes and render them non-advantageous. Here,
group selection parallels the utilitarian doctrine of punishment,
which contends that punishment should be used to deter
crimes and maximize the good of society (Polinsky & Shavell
2000; Posner 1983). The utilitarian theory of punishment holds,
for instance, that the detection rate of a given crime and the pub-
licity associated with a given conviction are relevant factors in
assigning punishments. If a crime is difficult to detect, the pun-
ishment for that crime ought to be made more severe in order
to counterbalance the temptation created by the low risk of
getting caught. Likewise, if a conviction is likely to get a lot of
publicity, a law enforcement system interested in deterrence
should take advantage of this circumstance by “making an
example” of the convict with a particularly severe punishment,
thus getting a maximum of deterrence for its punishment.
By contrast, individual selection predicts a “restorative” or
“retributive” logic for punishment (Baumard 2011). Restorative
logic holds that punishment aims to restore justice between the
criminal and the victim – either by harming the criminal or by
compensating the victim. In intuitive terms, people are punished
because they “deserve” to be punished, and not because punish-
ing them would be useful for the society at large.
This restorative logic is a direct consequence of the way
cooperation has evolved among humans (Baumard 2010a;
Trivers 1971). Indeed, human beings belong to a highly coopera-
tive species and get most of their resources from collective actions,
solidarity, exchanges, and so forth. (Gurven 2004; Hill & Kaplan
1999). In the ancestral environment, individuals were in compe-
tition to be recruited for the most fruitful ventures, and it was
vital to share the benefits of cooperation in a mutually advan-
tageous manner. If individuals took a bigger share of the benefits,
their partners would leave them for more interesting partners. If
they took a smaller share, they would be exploited by their partners
who would receive more than what they had contributed to
produce. This competition to attract cooperative partners is thus
likely to have led to selection for a “sense of fairness,” a cognitive
device that motivates individuals to share the costs and benefits of
social interaction in an impartial way (Andre´ & Baumard 2011). If
cooperation is based on fairness, then crimes create an unfair
relationship between the criminal and her victim, and people
have the intuition that the criminal ought to compensate the
victim or to be punished in order to restore justice.
It is worth mentioning that this theory does not mean that pun-
ishment should be absent in human societies. As Guala notes,
modern societies have found many institutional ways to reduce
the costs of punishments. Although these institutions are
absent in smaller societies, justice can still be restored by individ-
uals seeking to retaliate. Retaliation is indeed advantageous from
an individual perspective and can indeed be found in many
nonhuman species (Clutton-Brock & Parker 1995). As Evans-
Pritchard noted, in societies where there is no penal system,
“self-help, with some backing of public opinion, is the main
sanction” (Evans-Pritchard 1940/1969, p. 169).
In this kind of situations, selfish and moral motives converge:
The victim (or his allies) attacks the criminal to signal his strength
and gains a reputation as someone who cannot be attacked
without risk; and by doing so, he also punishes the wrongdoer
by allowing justice to be done. In line with this idea, people in
small-scale societies distinguish between legitimate (and propor-
tionate) retaliation and illegitimate (and disproportionate) reta-
liation (von Fu¨rer-Hameindorf 1967; Miller 1990). Retaliation
is thus clearly limited by moral concerns: within the group, it
has to be proportionate to the prejudice. As the Lex Talionis
says, “an eye for an eye, a tooth for a tooth,” but no more.
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Individual selection thus clearly predicts some kind of punish-
ment, and, more importantly, it predicts that punishments should
aim toward a specific goal (restoring fairness) that differs from
the utilitarian goal predicted by group selection (preventing
wrongdoing). Experimental studies, relying on a variety of meth-
odologies, suggest that punishments fit individual selection more
than group selection. Indeed, when people punish harmdoers,
they generally respond to factors relevant to a retributive
theory of punishment (magnitude of harm, moral intentions)
and ignore factors relevant to the group selection theory (likeli-
hood of detection, publicity, likelihood of repeat offending)
(Baron et al. 1993; Baron & Ritov 2008; Carlsmith et al. 2002;
Darley et al. 2000; Glaeser & Sacerdote 2000; Sunstein et al.
2000).
In line with these results, field observations have extensively
demonstrated that, in keeping with the prediction, the level of
compensation in stateless societies is directly proportional to
the prejudice inflicted to the victim: For example, the wrongdoer
owes more to the victim if the wrongdoer has killed a family
member or eloped with a wife than if he has stolen animals or
destroyed crops (Hoebel 1954; Howell 1954; Malinowski 1926).
To conclude, punishment does not seem to be a group adap-
tation. It follows the logic of fairness rather than the interests
of the group.
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Abstract: Guala points to a discrepancy between strong negative
reciprocity observed in the lab and the way cooperation is sustained “in
the wild.” This commentary suggests that in lab experiments, strong
negative reciprocity is limited when uncertainty exists regarding the
players’ actions and the intentions. Thus, costly punishment is indeed a
limited mechanism for sustaining cooperation in an uncertain
environment.
Strong reciprocity is the behavioral predisposition to cooperate
conditionally on others’ cooperation and to punish violations of
cooperative norms even at a net cost to the punisher (Fehr &
Gintis 2007). The phenomenon has been the subject of consider-
able research in the last few decades (e.g., Camerer 2003; Fehr &
Ga¨chter 2000b; Rabin 1993), and its existence is well established.
In the target article, Guala points to a discrepancy between the
strong negative reciprocity that is observed in the lab and the way
cooperation is sustained “in the wild.” Specifically, he suggests
that there is no indication for costly punishment in the wild.
This claim gives rise to the question as to what extent one can
predict actual behavior in real-life situations from behavior in
the very artificial and contrived laboratory setting. The author
suggests that behavior in the laboratory with respect to strong
negative reciprocity does not really reflect behavior in real life.
However, the matter may actually be somewhat more complex
than it seems. Even if there is no strong negative reciprocity in
the real world, this may still be in line with the results from lab-
oratory studies. One simply has to make sure that the laboratory
studies capture crucial characteristics of the real world.
One of the main properties of real-world situations is some
degree of uncertainty (which does not usually exist in laboratory
studies and particularly in those the author referred to). In many
real-life social dilemmas people face uncertainty of two types: (1)
environmental uncertainty, which is uncertainty regarding
aspects of the dilemma (e.g., the size of the common resource);
and (2) social uncertainty, which is uncertainty regarding the
other group members’ choices (Messick et al. 1998). Moreover,
outcomes may be determined probabilistically.
For negative reciprocity to occur, accurate knowledge regard-
ing the actions and the intentions of the players is important. If
uncertainty exists, it will be difficult to determine whether the
action and the outcome were the result of violations of coopera-
tive norms. While most laboratory experiments have dealt with
situations that are certain, a number of studies have introduced
some degree of uncertainty into situations in which negative reci-
procity is possible. These studies consistently show that uncer-
tainty lowers the tendency towards negative reciprocity.
Most of the evidence for strong negative reciprocity was
observed in the Ultimatum Game (UG). In research on the
UG, responders are very likely to reject offers that are less than
30% of the cake (e.g., Gu¨th et al. 1982). By rejecting the offer,
the responder gives up a possible gain; and thus the finding is
interpreted as evidence for responders’ willingness to pay a
cost to punish the proposers they perceive as acting unfairly,
even if they will never meet the proposers again. In the classic
experiment and in most following ones, the size of the pie to
be divided is common knowledge. As was noted by Croson
(1996), this assumption is unrealistic.
Several experiments investigated UGs with one-sided uncer-
tainty on the part of the responder. Typically, in these exper-
iments proposers know the exact amount of money to be
divided, and responders either know nothing at all or know the
probability distribution of possible amounts.
In most studies responders accepted lower offers when they
did not know the size of the pie and when the lack of information
was common knowledge. Proposers, in turn, did not hesitate to
exploit this behavior and offered little when the amount to
divide was large (e.g., Croson 1996; Mitzkewitz & Nagel 1993;
Rapoport et al. 1996). Recently Gehrig et al. (2007) studied a
UG with a different source of uncertainty. In their game the
responder knows the pie size but not the offer when deciding
whether to accept or reject (i.e., has imperfect information).
Responders never reject in this game, even when they anticipate
low offers.
Under both types of uncertainty responders seem to give pro-
posers the benefit of the doubt: Because a low offer could be fair
if the pie is small or the yet-unknown offer could eventually be
fair, rejecting the offer would mean punishing the proposer
unfairly. Consequently, with uncertainty lower offers are more
likely to be accepted. This behavior is strong evidence that rejec-
tions in the UG are an expression of preference when responders
do know the proposer’s payoff (Camerer 2003); and therefore the
ability to generalize these preferences to situations with uncer-
tainty is limited.
Uncertainty also affects reciprocity in repeated interactions.
The ability of reciprocity to sustain cooperation in the long run,
and specifically in the iterated Prisoner’s Dilemma, was demon-
strated by Axelrod’s (1984) well-known computer tournaments.
Later it has been shown that cooperation is much more difficult
to maintain if there is uncertainty regarding players’ actions, that
is, if there is random error either in choosing actions or in moni-
toring others’ actions (see, e.g., Axelrod & Dion 1988; Bendor
1993; Green & Porter 1984; Sainty 1999). That is, if actions are
noisy, a player does not know whether another player’s defection
was an error or an intended choice, and strategies involving reci-
procation (e.g., tit for tat) can break down. But even if players can
monitor others’ past actions perfectly in a repeated Prisoner’s
Dilemma game, if payoffs are noisy, players learn to cooperate
much less (e.g., Bereby-Meyer & Roth 2006; Kunreuther et al.
2009).
Hence, the fact that Guala in his analysis of real-world situ-
ations did not find evidence for strong negative reciprocity
does not necessarily imply that results from laboratory studies
cannot predict reciprocity behavior in the real world. Instead,
one can perhaps conclude that in situations with uncertainty,
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costly punishment is less likely to occur, and therefore in these
situations probably other mechanisms are needed to sustain
cooperation.
Costs and benefits in hunter-gatherer
punishment
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Abstract: Hunter-gatherer punishment involves costs and benefits to
individuals and groups, but the costs do not necessarily fit with
the assumptions made in models that consider punishment to be
altruistic – which brings in the free-rider problem and the problem of
second-order free-riders. In this commentary, I present foragers’
capital punishment patterns ethnographically, in the interest of
establishing whether such punishment is likely to be costly; and I
suggest that in many cases abstentions from punishment that might
be taken as defections by free-riders are actually caused by social-
structural considerations rather than being an effect of free-rider genes.
This presentation of data supplements the ethnographic analysis
provided by Guala.
If one is interested in explaining both the social dynamics and the
genetics of human punishment, the everyday behaviors of Late-
Pleistocene type foragers are of special interest, even though
their ethnographic description is neither complete nor even con-
sistent. There exist some remarkable and strong social central ten-
dencies among the 150-plus documented foraging societies that
qualify as “Late-Pleistocene appropriate” (LPA), for these
people cluster in mobile egalitarian bands, form moral commu-
nities, condemn and punish predatory behaviors like bullying
and cheating, and actively favor altruistic cooperation (Boehm
2000; 2008). Two important social goals are: (1) keeping political
life egalitarian and (2) promotion of cooperation; and their
methods range from shaming, to ostracism, to capital punishment.
In terms of assessing punishment’s costs and possible second-
order free-rider problems, capital punishment is of special inter-
est because deviants are likely to resist being killed; furthermore,
they may be avenged. My coded data on 50 LPA societies (see
Boehm, in press) reveal patterns that complement Guala’s analy-
sis (see Table 1).
At present there is an Inuit and Australian Aborigine bias in
this sample, which may be skewing the data somewhat in favor
of sorcery. More generally, the data will be inherently “incom-
plete” due to reticence, because colonial administrations
punish indigenously legitimate executions as murder (see Lee
1979); but, with that caveat, the main targeted deviant pattern
involves forceful personalities that go against the egalitarian
grain, while (with much smaller numbers) devious predators
and sexual malefactors seem to come in second. I would
suggest that over the millennia all LPA foragers have been
executing serious deviants (see also, Otterbein 1986) on a rare
but significant basis, and that the main culprits have been
would-be dominators such as sorcerers or serial killers.
Mobile foragers live in groups averaging 20–25 persons, which
are composed largely of nonrelatives or distant relatives (Hill
et al. 2011) but often contain pairs of siblings. There is sometimes
the possibility that a male may avenge a close kinsman’s death
even if the victim was a major social deviant (e.g., Boehm 2011;
van den Steenhoven 1962), so potentially the risks in using
capital punishment were high unless the problems of predictable
resistance and possible retaliation could be coped with.
In another analysis that concentrates on LPA foragers’
methods of social control, in a smaller sample of 10 societies I dis-
covered that in six of them capital punishment was done by dele-
gating a close kinsman to kill the culprit by ambush (see also
Woodburn 1982), while in six (mainly overlapping) societies in
the same sample ethnographers reported merely that “the
group” killed the culprit.
Often it is impossible to tell whether these group actions involved
collective killing or delegation, but out of 22 Bushman homicide
cases there is one well-described account of an assassination
attempt that turns collective; first a man hits a serial killer with
poisoned arrows when he is awake, then the latter wounds a
woman and kills her husband, and finally the entire group
attacks him as he is dying of the poison (Lee 1979). The
impression is of a group agreement that the man must go, but
of great inefficiency. In a tribal example of a highly efficient com-
munal execution, it is clear that the point of everybody participat-
ing is to avoid retaliation by making it impossible to determine
who actually killed the culprit (Boehm 1986).
Risks are greatly reduced when a band delegates a close
male kinsman of the target to do the job: first, because he will
ambush the deviant in his sleep; and second, because otherwise
predictable lethal retaliation will be set aside because of the kin
tie. But a remaining evolutionary paradox is that the delegated
executioner faces costs (the slight risk of the target fighting
back, and the definite loss of a close male kinsman), while the
Table 1 (Boehm). Capital Punishment in 50 LPA Foraging Societies
Type of Deviance Specific Deviances Societies Reporting
Intimidates Group Intimidation through malicious sorcery 11
Repeated murder 5
Action otherwise as tyrant 3
Psychotic aggression 2
Cunning Deviance Theft 1
Cheating (meat-sharing context) 1
Sexual Transgression Incest 3
Adultery 2
Premarital sex 1
Miscellaneous Violation of taboo (endangering the group) 5
Betrayal of group to outsiders 2
“Serious” or “Shocking” transgression 2
Deviance Unspecified 7
Total Societies Reporting Capital Punishment 24
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rest of the band (non-kin and distant kin) can be seen as free-
riders who benefit substantially but pay no costs.
However, there is another way setting up the genetic cost/
benefit analysis. The executioner who pays such costs is merely
caught in a structural position, in which he becomes the
chosen executioner because he is close kin, whereas the free-
rider roles of those who abstain are also determined by social
position. Thus, free-rider genes are not at issue because the
free-riding is determined situationally.
In this light, we may reconsider the ethnographically well-
described Mbuti case Guala cites from Turnbull (1961). Cephu
cheats on a meat-acquisition system which is designed to bring
in a fair share of game for all the participating families; and, col-
lectively, most of the band actively shames him in ways that are
humiliating while Cephu’s loyal followers stand aside – but do
not actively back him. This too is situational, because they are
kin. It is worth noting that the sanctioning goes beyond
shaming when one band member threatens the arrogant
Cephu with ejection from the band; but he is taking little risk
because the people backing him are in a state of moral outrage.
I emphasize that the several families associated closely with
Cephu likely would be conventionally modeled as free-riding
defectors because they stand aside; and also, that in fact this is
not a matter of opportunistic free-rider genes in action. It is
simply a situational matter, and over the millennia such stepping
aside has had nothing to do with genes. In such contexts, the free-
rider problem does not apply.
Guala has opened up some interesting questions, and has used
ethnographic data in doing so. Perhaps these further ethno-
graphic nuances may serve as useful food for thought, for scho-
lars who use experiments with students (or non-LPA
nonliterates) to try to understand human nature.
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Abstract: Experiments are not models of cooperation; instead, they
demonstrate the presence of the ethical and other-regarding
predispositions that often motivate cooperation and the punishment of
free-riders. Experimental behavior predicts subjects’ cooperation in the
field. Ethnographic studies in small-scale societies without formal
coercive institutions demonstrate that disciplining defectors is both
essential to cooperation and often costly to the punisher.
We are grateful to Francesco Guala for providing a thoughtful
reflection on what recent social dilemma experiments can tell
us about real-world cooperation and the need for complementary
ethnographic, historical approaches. But Guala’s contribution is
packaged along with what we think is a misunderstanding of
our work, an overly pessimistic appraisal of the external validity
of experimental results, and a very partial reading of the evidence
on costly punishment in small-scale societies.
The core of strong reciprocity is that human cooperation
cannot be understood entirely as the result of repeated social
interaction and self-interested individual calculation. Instead,
people are motivated to cooperate with one another and to
punish free-riding by a variety of ethical and other-regarding
motives. Guala gets this right. However, he incorrectly believes
that strong reciprocity requires punishment to be both very
costly and uncoordinated. Punishment is costly when the cost
of administering punishment, however small, exceeds the
private benefit it creates for the punisher, thus giving rise to a
second-order free-rider problem. Mechanisms like conformism,
kin selection, or cultural group selection can solve the second-
order free-rider problem, but usually only if the cost of punish-
ment is low, either because it is rare (e.g., Boyd et al. 2003;
Henrich & Boyd 2001) or because it is collectively administered
(Boyd et al. 2010).
Everyday social life, even among strangers, is regulated by many
individual acts of uncoordinated punishment. We are all aware of
the pain we experience when we are frowned upon in public
places among strangers. However, we agree with Guala that
more costly forms of punishment in natural settings are usually col-
lective. We capture this in our paper “Coordinated Punishment of
Defectors Sustains Cooperation. . .” (Boyd et al. 2010), which
Guala cites but seems to have misunderstood. In this model,
potential punishers signal their willingness to punish, but they
punish free-riders only when enough fellow punishers have sig-
naled. When there is no assortment, there are two possible evol-
utionary equilibria: a population without punishment or
cooperation, and a population with a mix of punishers and non-
punishers in which most actors cooperate. Mean fitness is higher
when punishers are present. When we allow an empirically realis-
tic degree of assortment in the population, punishment may pro-
liferate even when rare; and when it does, it is altruistic.
We developed this model because we share Guala’s dissatisfac-
tion with the typical representation of punishment as an individ-
ual act rather than something deliberated on by groups and
undertaken jointly (but see Ertan et al. 2009). Nonetheless,
experiments make a major contribution by showing that the pre-
dispositions that motivate punishment are common in many
populations. We agree with Guala that we need better tests of
the external validity of these experimental results. But two
kinds of evidence are encouraging.
First, behavior in experiments predicts subjects’ cooperation
in the field. Brazilian shrimpers use large plastic bucket-like
contraptions in which holes are cut to allow the immature
shrimp to escape, thereby preserving the stock for future
catches. Because they can cut holes of any size, the fishermen
face a real-world social dilemma. Large holes represent
cooperation with other fishers; small trap holes are a form of
defection, and – just as in the Public Goods Game – having
small holes is the dominant strategy for a self-interested shrim-
per. Not surprisingly, those who contributed most in a public
goods experiment were also those who cut larger holes in
their traps (Fehr & Leibbrandt 2011). The effects, controlling
for a number of other possible influences on hole size, are
substantial.
Additional evidence of external validity comes from a set of
experiments and field studies with 49 groups of herders of the
Bale Oromo people in Ethiopia, who were engaged in forest
commons management (Rustagi et al. 2010, which Guala cites).
The most common behavioral type in the experiments, constitut-
ing a bit more than a third of the subjects, were “conditional
cooperators” who responded positively to higher contributions
by others. Controlling for a large number of other influences
on the success of the forest projects, the authors found that
groups with more conditional cooperators planted more trees.
(See Bowles & Gintis [2011] for more evidence on external
validity.)
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Second, there is much evidence for costly third-party punish-
ment among societies without formal coercive institutions.
Mathew and Boyd (2011) present extensive quantitative data
showing that punishment of cowardice and other forms of free-
riding plays an important role in warfare among the Turkana,
an acephalous African pastoral group. Community members
decide whether a violation occurred, and if it has, corporal pun-
ishment is administered by the violator’s age-mates, not those
damaged by the violation. Punishing takes time and effort and
may damage valuable social relationships.
Contrary to Guala, punishment has been observed in the sim-
plest foraging societies. Among the Walbiri of Australia, for
example, offenses like homicide, physical assault, sacrilege,
adultery, and theft were punished by death, wounding with a
spear or knife, or attack with a club or boomerang (Meggitt
1962, pp. 256–59). The local community determined whether
the act was an offense, decided on the punishment, nominated
the person to carry out the punishment, and appointed the
people responsible for ensuring that the punisher does not face
retaliation (p. 255).
In some cases, meting out punishment is very costly. Among
Aranda foragers of the Central Desert in Australia, wrongdoers
were sometimes executed. The elders collectively decided on
the fate of the wrongdoer, and assigned a group of young men
to carry out the execution. Strehlow (1970, pp. 117–18) describes
two cases in which the violator’s relatives did not think the
execution was justified, and killed the young men who had
carried it out. According to Strehlow, capital punishment of
this nature occurred in all Central Australian tribes before colo-
nial administration made them a criminal offense.
Weak reciprocity alone cannot explain peer
punishment
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Abstract: The claims about (1) the lack of empirical support for a model
of strong reciprocation and (2) the irrelevant empirical role of costly
punishment to support cooperation in the field need qualifications. The
interpretation of field evidence is not straightforward, and other-
regarding preferences are also likely to play a role in the field.
Guala should be praised for having raised this debate about pun-
ishment experiments. I will focus on two main points. First, the
target article claims that the empirical evidence on peer punish-
ment is not enough to support theories based on strong recipro-
city. As I argue below, behavior in peer punishment experiments
cannot be entirely rationalized with self-regarding or weak reci-
procity attitudes, and strong reciprocity is one model of other-
regarding behavior among others currently under debate.
There is no lack of anecdotes about peer pressure and punish-
ment in field settings, ranging from high school students to
miners on strike (Francis 1985) to fishermen communities
(Bromley 1992) to workplaces (Kandel & Lazear 1992). In the
region studied in Casari (2007), costly punishment is still prac-
tised today. Recently, 1,800 young grapevines have been cut
with pruning hooks and shears. Apparently two people acted
overnight, causing damage in thousands of euros. In the last
five years, there have been seven similar episodes in the same
community. Generally the culprits remain unknown (Nardon
2011). The issue of peer punishment was raised after field
research and was not born as a laboratory anomaly. Experiments
helped to clarify the extent and drivers of peer punishment,
because field evidence is often hard to interpret. There are nui-
sance factors and measurement limitations: The interaction may
be repeated, the fine-to-fee ratio unknown, or institutions to
promote cooperation may be present. Controlled experiments
are useful because they remove many of these limitations. One
robust finding is the willingness of many people to pay a personal
cost to inflict a punishment on others, especially on free-riders.
This result persists in one-shot situations when the punisher
incurs a material loss. As in other experiments, the data point
toward the existence of a mix of motivations in economic decision
making. While most subjects exhibit exclusively self-regarding
motivations, there are others who also exhibit an array of other-
regarding motivations.
Weak reciprocity is simply not enough to rationalize the exist-
ing experimental results on peer punishment. For instance, sub-
jects do not treat peer punishment as a second-order public good,
that is, they do not employ punishment mainly to provide incen-
tives for the free-rider to contribute, as a weak reciprocity argu-
ment would suggest (Casari & Luini 2006; 2009). One can also
experiment settings with indefinite repetition, where weak reci-
procators can support cooperative outcomes through a rational
strategy different than costly peer punishment. When four sub-
jects indefinitely played prisoner’s dilemmas in random pairs,
more than half of the time cooperators targeted defectors with
peer punishment (Camera & Casari 2009). Rational, self-regard-
ing subjects had the alternative to support full cooperation
through a simple grim trigger strategy. Instead, many still
employed peer punishment. To sum up, experiments on peer
punishment have shed light over important aspects of coopera-
tive behavior that are likely to apply also in field situations. Yet,
the existing evidence still leaves some deep questions open
about the genetic versus cultural origin of other-regarding motiv-
ations; about the degree of external validity of experiments; and,
about what model can fit the observed patterns of punishment
with reasonable precision.
Guala’s second main point is that cooperation in the field does
not rely primarily on the forces uncovered in punishment exper-
iments but is promoted by institutions that reduce the costs of
decentralized punishment and facilitate the functioning of
weak reciprocity mechanisms. I agree, although I will discuss
two of Guala’s related statements, which are based on unconvin-
cing interpretations of the anthropological evidence: (1) Peer
punishment does not occur in the field; (2) hence, it is irrelevant
in a field setting. Guala argues that peer punishment is rarely
employed and that some punishment acts are not costly, given
that the cost to inflict punishment is claimed to be “low.”
In the literature, what matters is the fine-to-fee ratio of a
punishment act, not simply the absolute cost of a punishment
request. Moreover, sanctions ought not to be always large but,
rather, graduated (Ostrom 1990). In the lab one observes a
proportion between crime and punishment, that is, actions of
full free-riding attract more punishment than actions of
partial free-riding, and something similar may be expected in
the field.
When extrapolating to field situations, one has to keep in mind
that in laboratory experiments, people are forced to interact with
others, have little control over the information flow, and have
only few options available. In the field, people have multiple
ways to inflict punishment and have strategies alternative to
peer punishment. Instead of physically confronting a norm viola-
tor, a cooperator may decide to act to lower the cost to punish, to
create institutions, or to move camp elsewhere. Hence, people
can optimize over the many strategies available. A lower-than-
expected frequency of peer punishment actions may simply
reveal that there are better strategies in that situation, not that
they are unavailable or irrelevant. For instance, speaking up
against someone is costly because it exposes one to the risk of
retaliation (Wiessner 2005), as whistle-blowers know. To avoid
counter-punishment, in the field people may increase the level
of anonymity by spreading gossip instead of reproaching
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someone face-to-face. Another way to dilute the risk of retaliation
is to punish in coalition with others, which is another form of
decentralized punishment (Casari & Luini 2009).
The success in overcoming a social dilemma situation may be
due to multiple factors, and other-regarding attitudes may be
one of them. Although in the field they can be sometimes hard
to quantify, they may nevertheless play an important role. The
analysis of the Carte di Regola followed a canonical model with
identical, self-regarding agents out of parsimony in organizing
the historical evidence (Casari 2007). A related experiment exam-
ined in more depth a specific feature of the Carte system and
uncovered the subtle role of subjects’ heterogeneity in behavior
for the success of the institution. Under a Carte system, the inter-
action of pro-social, self-regarding, and anti-social attitudes
increased group welfare (Casari & Plott 2003). Field and exper-
imental evidence, therefore, complement each other.
In medio stat virtus: Theoretical and
methodological extremes regarding
reciprocity will not explain complex
social behaviors
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Abstract: Guala contests the validity of strong reciprocity as a key
element in shaping social behavior by contrasting evidence from
experimental games to that of natural and historic data. He suggests
that in order to understand the evolution of social behavior researchers
should focus on natural data and weak reciprocity. We disagree with
Guala’s proposal to shift the focus of the study from one extreme of the
spectrum (strong reciprocity) to the other extreme (weak reciprocity).
We argue that the study of the evolution of social behavior must be
comparative in nature, and we point out experimental evidence that
shows that social behavior is not cooperation determined by a set of
fixed factors. We argue for a model that sees social behavior as a
dynamic interaction of genetic and environmental factors.
The target article discusses reciprocity in human social behavior.
Guala argues that the evidence for strong reciprocity (i.e., high-
cost mechanisms of punishment) found in experimental games
such as the Ultimatum Game does not coincide with the evidence
for weak reciprocity (i.e., low-cost or no-cost mechanisms) found
in anthropological and historical data. Guala suggests that one
possible solution to this problem may lie in the fact that weak
reciprocity with low-cost or no-cost mechanisms is more relevant
in natural situations. According to Guala, the study of social be-
havior should therefore focus on field experiments and analysis of
historical as well as anthropological data, rather than controlled
laboratory experiments.
Contrary to Guala’s belief, this methodological shift is unlikely
to add explanatory power to models of reciprocity in evolutionary
scale. Comparative studies suggest that reciprocity exists in non-
human animals (Brosnan & de Waal 2003; Dufour et al. 2009;
Fruteau et al. 2009) and that even monkeys use a combination
of high-cost and low-cost mechanisms to endorse cooperative
behavior – for example, physical fights between males to estab-
lish the group leader and ignorance by group members leading
the losing male to leave the group. The evolution of behavior,
which depends on the interaction of genetic mechanisms and
environmental factors, cannot be captured by historic data
from the Middle Ages or by anthropological evidence that assim-
ilates behavioral norms of small societies to those of
evolutionarily older communities. In fact, even though genes
can be regulated according to environmental factors (Robinson
et al. 2008), the molecular mechanisms capable of shaping
complex behavior appear to be very conservative across species
(Krieger & Ross 2002; Langus et al., in press). This means that
the fundamental mechanisms shaping social behavior are likely
to be shared with other nonhuman animals. Guala’s argument
that strong reciprocity is absent even in primitive communities
thus suggests that there have been no evolutionary changes in
reciprocity within the human lineage. Shifting between exper-
imental approaches (laboratory vs. natural settings) and theoreti-
cal extremes (strong vs. weak reciprocity) is therefore unlikely to
be sufficient to capture the fine-tuned fabric and the evolution of
human social behavior.
We believe that the problem with models of reciprocity is
neither the methodological approach, nor whether one chooses
to believe in strong or weak reciprocity. We argue that a
unique theory that defines social behaviors as cooperation and
presupposes the existence of a standard rational behavior or a
standard optimal strategy (e.g., Dufwenberg & Kirchsteiger
2004; Fehr & Schmidt 1999) is essentially flawed. In humans,
social behavior does not solely depend on fixed factors triggering
automatic mechanisms (e.g., emotions, internalized norms, or
social preferences). For example, negative emotions have been
considered to be the ultimate cause that explains “irrational”
reactions to unfairness (Pillutla et al. 1996; Sanfey et al. 2003;
van’t Wout et al. 2006). However, Civai et al. (2010a) show that
emotions are not necessarily correlated to cooperation. In a
modified version of the Ultimatum Game, when participants
were directly involved in the bargaining process, their skin-con-
ductance response correlated with rejection of unfairness,
whereas when they had to decide on behalf of a third party,
their electrodermic response did not show a significant corre-
lation with unfairness. This evidence is supported by fMRI find-
ings that show a dissociation between self-related emotional
areas – such as the medial prefrontal cortex, that is activated
when participants’ rejections bear on their own payoff – and
brain regions responsible for affective-motivational reaction to
fairness norms’ violations, such as the anterior insula, that is acti-
vated when rejections bear both on participants’ payoff and on
the others’ (Civai et al. (2010b).
Social behavior is likely to be driven by a selected strategy that
depends on a combination of automatic mechanisms as well as
the environmental content and context. It is known that partici-
pants’ performance in experimental games such as the Dictator
Game or the Ultimatum Game (UG) is influenced by a wide
variety of factors. For example, the degree of generosity in the
dictators decreases together with the degree of anonymity
towards both the receiver and the experimenter (Hoffmann
et al. 1996); furthermore, Dana et al. (2007) have found that
relaxing the transparency, that is, giving the dictator the illusion
of fairness simply by increasing the uncertainty of the receiver’s
payoff, significantly decreases fair behavior. Other factors that
influence preferences are the degree of self-involvement and
intentions (Blount 1995; Falk & Fischbacher 2006; Gu¨rog˘lu
et al. 2010). In particular, an increase in the tolerance for
unfair advantageous offers in the UG is predicted when the
offers target self-payoff (Fehr & Schmidt 1999). As far as inten-
tions are concerned, it has been widely demonstrated that the
rejection rate for unfair UG offers decreases together with the
perceived proposer’s responsibility. An interesting norm-based
model has been described by Bicchieri (2006), which stresses
effects of framing on “people’s expectations and perception of
what norm is being followed” (Bicchieri & Zhang 2010, p. 18)
affecting the final decision.
In light of these findings, social preferences cannot be con-
sidered as stable. They appear to be conditioned by the social
situation, and they could be better defined as strategies,
implemented in order to maximize (not in strict economical
terms) the outcome. An experimental approach that investigates
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the conditions that trigger the different strategies might explain
the great variability that characterizes social behaviors such as
reciprocity (e.g., Gneezy & Rustichini 2000). Theories of fast
and frugal heuristics (Gigerenzer et al. 1999) might be success-
fully applied to the social mind (Hertwig & Herzog 2009). This
would allow us to describe behavior as driven by fast and frugal
social heuristics, such as “imitate the majority” or “group recog-
nition,” which, in turn, are triggered by different environmental
factors.
To conclude, the issue of cooperation should be reconsidered
in light of the fact that the different types of evidence discussed
by Guala were collected under different experimental and non-
experimental conditions; hence, they are likely to reflect not a
single process but different processes which, necessarily, must
not be mutually exclusive.
Examining punishment at different
explanatory levels
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Abstract: Experimental studies on punishment have sometimes been
over-interpreted not only for the reasons Guala lists, but also because
of a frequent conflation of proximate and ultimate explanatory levels
that Guala’s review perpetuates. Moreover, for future analyses we may
need a clearer classification of different kinds of punishment.
When explaining behavioral decisions, it is important to dis-
tinguish between different explanatory levels, especially
between proximate (mechanistic) and ultimate (evolutionary)
explanations (Tinbergen 1963). Proximate explanations of a
given behavior deal with questions about its ontogeny (e.g.,
how does the behavior change with age and experience) or
about its causation, that is, the physiological, molecular, and cog-
nitive mechanisms underlying the behavior and the stimuli that
elicit it. Ultimate explanations either deal with questions about
the phylogeny of the behavior (e.g., how does it compare with
similar behaviors in related species) or its adaptive value (e.g.,
what is its impact on the individual’s survival and lifetime repro-
ductive success).
The concept of weak reciprocity, as defined in the target
article, is an attempt to explain the adaptive value of cooperation
and punishment because it concentrates on the fitness benefits
one could get from cooperating, defecting, or punishing
(Alexander 1974; Trivers 1971). This concept is restricted to
one explanatory level only. In contrast, strong reciprocity mixes
different explanatory levels: it uses proximate arguments to
explain ultimate problems (Bowles & Gintis 2004; Fehr &
Fischbacher 2003; 2004; Fehr & Ga¨chter 2002; Fehr &
Rockenbach 2003; Gintis et al. 2003). Strong reciprocity has
been called, for example, a “predisposition to reward others for
cooperative, norm-abiding behaviours” and “a propensity to
impose sanctions on others for norm violations” (Fehr &
Fischbacher 2003, p. 785). Such a definition clearly relates to
the causal mechanisms of cooperation and punishment. But the
concept is then frequently used as to answer ultimate (evolution-
ary) questions, for example, in Bowles and Gintis (2004, p. 17):
“cooperation is maintained because many humans have a predis-
position to punish those who violate group-beneficial norms.”
Such a mixing up of different explanatory levels can, from an
evolutionary point of view, easily lead to over-interpretations of
proximate patterns (Hagen & Hammerstein 2006; Rankin et al.
2009; Sigmund 2007; West et al. 2007a; 2011). For example, pun-
ishment that can be observed in anonymous one-shot inter-
actions seems truly altruistic and was interpreted as such in
Fehr and Ga¨chter (2002). However, until very recently,
humans lived in groups where anonymous one-shot interactions
were probably very rare, that is, such interactions are most prob-
ably not the context in which human punishment has evolved. If
studied within a more natural social context, human punishment
may ultimately be self-interested.
As discussed in the target article, explaining punishment from
an evolutionary point of view requires determining the costs and
benefits of punishment. In line with weak reciprocity models,
recent studies have shown that punishment can lead to long-
term net benefits and hence be evolutionarily stable when puni-
tive actions contribute to a punishment reputation (dos Santos
et al. 2011; Hilbe & Sigmund 2010). Under such conditions,
the immediate costs of punishment can be outweighed by the
benefits a punisher receives later because of his or her punish-
ment reputation. Experimental studies that ignore the possible
effects of a punishment reputation can therefore easily produce
artifacts (Hagen & Hammerstein 2006).
We also believe that the term “punishment” is currently used
too broadly in the literature on cooperation. If punishment is
the subtraction of resources from free- riders in order to
reduce the frequency of further free-riding, there are at least
three different kinds of punishment that may need to be distin-
guished both for ultimate and proximate analyses. Many of
these analyses deal with what could be called “simple costly pun-
ishment”; that is, punishers pay a cost to induce a cost on the pun-
ished (Dreber et al. 2008; Fehr & Ga¨chter 2000a; Rand et al.
2009a; Rockenbach & Milinski 2006; Wu et al. 2009).
Another form of punishment could be called “punishment by
taking something away” (e.g., as in Cephu’s story, described in
the target article). Here, the punisher takes something from
the punished in order to induce a cost to the punished. Regard-
less of whether or not the punisher thereby experiences an
immediate reduction of his or her own welfare, “punishment
by taking something away” and the above-mentioned “simple
costly punishment” are likely to differ in their cost-benefit
ratios (relevant for ultimate analyses) and may involve, for
example, different kinds of emotions (relevant for proximate
analyses).
A third category could be called “punishment by refusal.” The
punisher then punishes by refusing to cooperate with the pun-
ished in a repeated game like, for example, an iterated Prisoner’s
Dilemma (Fudenberg et al. 1994). The examples of ostracism dis-
cussed by Guala relate to this kind of punishment. Such defection
may typically be a reaction to non-provoked defection and could
be called “punishment” if it reduces the income of the punished
(i.e., his or her benefits from what would otherwise be coopera-
tive interactions) in order to possibly improve the punisher’s
long-term benefits from future cooperative interactions with a
refined punished or with others.
This third kind of punishment could be immediately costly for
the punisher, for example, if it delays the resumption of ben-
eficial mutual cooperation. Such immediate costs would have to
be compensated in the long run in order to maintain “punish-
ment by refusal” as an evolutionary successful behavioral strat-
egy. However, a possible alternative function of defection in
response to defection may be to simply avoid the losses of antici-
pated further defection (e.g., avoiding the sucker’s payoff in the
Prisoner’s Dilemma). It is probably not useful to call this latter
form of defection “punishment” if it usually does not ultimately
increase the level of cooperation within a group or directly
with the defector (from an ultimate point of view), or if it is
just a precautionary measure to avoid further losses (from a prox-
imate point of view). Therefore, purely punitive actions may not
always be easy to identify. Multidisciplinary approaches that
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carefully exploit the specific advantages of proximate and ulti-
mate analyses are therefore often necessary to better understand
human behavior.
Retaliation and antisocial punishment are
overlooked in many theoretical models as well
as behavioral experiments
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Abstract: Guala argues that there is a mismatch between most laboratory
experiments on costly punishment and behavior in the field. In the lab,
experimental designs typically suppress retaliation. The same is true for
most theoretical models of the co-evolution of costly punishment and
cooperation, which a priori exclude the possibility of defectors
punishing cooperators.
The target article is interesting and raises many important ques-
tions about the role of costly punishment in the evolution of
human sociality. Particularly relevant is the mismatch between
the design of many economic experiments and the conditions
under which human evolution (genetic or cultural) seems likely
to occur.
Nearly all economic game experiments exploring costly pun-
ishment are explicitly designed to suppress the opportunity for
retaliation and feuds. These experiments reshuffle either
groups or identities from round to round and report the
amount of punishment received only in aggregate. Such design
features are highly unrealistic, and serve to cast costly punish-
ment in the most positive possible light. As Guala points out,
costly punishment can be disastrous in more realistic experimen-
tal settings with truly repeated interactions where retaliation is
possible (Denant-Boemont et al. 2007; Dreber et al. 2008;
Nikiforakis 2008; Wu et al. 2009). Not only can cooperators
punish defectors, but defectors can also punish cooperators
(Cinyabuguma et al. 2006; Ga¨chter & Herrmann 2009; 2011;
Herrmann et al. 2008). Furthermore, positive reciprocity
(rather than costly punishment) can effectively maintain
cooperation when repetition or reputation are allowed (Dal Bo´
2005; Dal Bo´ & Fre´chette 2011; Fudenberg et al., in press; Mili-
nski et al. 2001; 2002; Rand et al. 2009a; Rockenbach & Milinski
2006; Wedekind & Milinski 2000), although see Vyrastekova and
van Soest (2008).
This same critique also applies to almost all evolutionary game
theoretic models of costly punishment and cooperation. Many
models have been proposed to demonstrate how costly punish-
ment could promote the evolution of cooperation (Bowles &
Gintis 2004; Boyd et al. 2003; Gintis 2000; Hauert et al. 2007;
Nakamaru & Iwasa 2005; 2006; Sigmund et al. 2010, Traulsen
et al. 2009; Wang et al. 2011). Yet virtually all of these models
assume that only cooperators punish defectors. Punishment
targeted at cooperators (“antisocial punishment”) is excluded a
priori.
We feel that evolutionary models do best to include the full
range of combinatorially possible strategies (of a specified level
of complexity) and then to ask which are favored by natural selec-
tion. If, instead, the strategy set is restricted to only include strat-
egies that seem logical or desirable, this can greatly affect the
outcomes and potentially be quite misleading. We note that
this is not unique to models based on “strong reciprocity” but
also applies to most models that do not invoke group selection.
Recent theoretical work has examined the effect of retaliation
and antisocial punishment, and the results have not been prom-
ising for “altruistic” punishment. When the opportunity to retali-
ate is added to a model based on intergroup conflict, punishment
is much less effective at promoting cooperation (Janssen &
Bushman 2008). In such models, groups of cooperators outcom-
pete groups of defectors; but within a single group, defectors out-
compete cooperators. Costly punishment allows cooperative
groups to keep out defectors (Boyd et al. 2003). But now the
second-order free-rider problem arises: Cooperators who
punish are at a disadvantage relative to cooperators who do not
punish. When defectors are rare, this disadvantage is small and
does little to undermine cooperation. But when retaliation is
possible, this exacerbates the second-order free-rider problem:
Not only do cooperative punishers bare the cost of punishing
relative to non-punishing cooperators, but they also incur the
additional cost of being retaliated upon. Thus, punishment has
only limited power to promote cooperation.
Similar results are obtained when antisocial punishment (as
well as indiscriminant punishment) are allowed in a model
based on spatial structure (Rand et al. 2010). In this second
model, interaction and competition only occur with those
nearby, thus relative payoff is key and spite is adaptive. When
only cooperators can punish defectors, punishment allows
cooperation to dominate: Without punishment, cooperators are
at a disadvantage because they pay the cost of cooperation; but
by punishing defectors, they can regain the relative advantage
(Nakamaru & Iwasa 2005; 2006). When all punishment strategies
are available, however, defectors can also punish cooperators (a
form of anticipatory retaliation). Thus, the prosocial and anti-
social punishments cancel each other out, and punishment no
longer allows cooperation to proliferate. Instead, the only strat-
egy that is globally stable is to defect and then punish
cooperators.
Likewise, punishment no longer promotes cooperation in an
optional Public Goods game model once antisocial punishment
is allowed (Rand & Nowak 2011). In optional cooperation
games, defectors invade cooperators, loners that opt out of the
game in favor of a fixed intermediate payoff invade defectors,
and cooperators invade loners (Hauert et al. 2002). Allowing
cooperators to punish defectors breaks this rock-paper-scissors
cycle and stabilizes cooperation (Hauert et al. 2007). But when
all punishment strategies are possible, the cycle is as easily
broken by defectors that punish loners, or loners that punish
cooperators. Antisocial punishment is common, and punishment
does not substantially increase cooperation compared to a game
without punishment.
Another model considers prosocial and antisocial punishment
as well as retaliation in the context of a repeated Prisoner’s
Dilemma game (Rand et al. 2009b). A Nash equilibrium analysis
finds many cooperative equilibria that pay to punish defection.
Yet stochastic evolutionary simulations find that selection consist-
ently disfavors costly punishment, and these simulations show
quantitative agreement with a set of behavioral experiments
(Dreber et al. 2008). In equilibrium, costly punishment is not
actually costly – just the threat is sufficient to maintain
cooperation. But in the noisy world of stochastic game dynamics,
mutation and (relatively) weak selection lead to heterogeneous
populations: The punisher must pay. Hence, costly punishment
is disfavored, and instead evolution leads to traditional tit-for-
tat strategies that “punish” defection not with costly punishment,
but rather with denial of future reward.
Thus, the issues raised by Guala with respect to artificial exper-
imental designs also apply to many evolutionary game theoretic
models. Initial explorations of allowing retaliation and antisocial
punishment in these models find the power of punishment for pro-
moting cooperation to be much reduced or non-existent; further
work in this vein is an important direction for future study.
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Gossip as an effective and low-cost form
of punishment
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Abstract: The spreading of reputational information about group
members through gossip represents a widespread, efficient, and low-
cost form of punishment. Research shows that negative arousal states
motivate individuals to gossip about the transgressions of group
members. By sharing information in this way groups are better able to
promote cooperation and maintain social control and order.
Central to Guala’s target article is the claim that experimental
studies of costly punishment should not be interpreted as evi-
dence for the existence of costly punishment outside the lab,
but at best as evidence for the existence of strong motivations
to punish those who have behaved antisocially. In most field set-
tings, however, these motivations are likely to manifest in lower
or zero-cost behaviors like ridicule, ostracism, and gossip. We
agree with this point and highlight the specific role played by
gossip as a ubiquitous form of low-cost punishment prevalent
in all known human societies. Indeed, Dunbar (2004) estimates
that gossip constitutes 65% of all spoken communication.
We argue that gossip – the sharing of evaluative information
about an absent third party – is a widespread and highly effective
form of punishment found in field settings (Dunbar 1996/1998)
that alleviates the need for costlier forms of punishment. Gossip
promotes cooperation in groups in two primary ways: (1) by
spreading reputational information that warns group members
about a transgressor, leading them to avoid or ostracize the trans-
gressor; and (2) by increasing reputational incentives that deter
individuals from behaving antisocially (Beersma & van Kleef, in
press; Feinberg et al. 2011; Willer et al. 2010).
Recent research finds that the social psychological dynamics
driving gossip correspond quite well with the motives revealed
by experimental research on costly punishment. In a series of
studies, Feinberg et al. (2011) demonstrate that gossip is driven
by the same negative affective response that underpins costly
punishment. After witnessing a target behave selfishly in a
social dilemma situation, observers showed heightened levels of
negative affect (e.g., frustration, annoyance) and physiological
arousal, both of which were reduced by passing on reputational
information to the transgressor’s future interaction partner. A
subsequent study showed that participants would gossip even
when it required investing their own earnings to do so. Akin to
altruistic punishment findings, these results suggest that when
individuals detect the presence of defectors in the environment,
they experience a strong motivation to share reputational infor-
mation with other group members, even when doing so is
costly. Additional research has found gossip deters antisocial be-
havior; when given the opportunity to behave selfishly in a social
dilemma, individuals behaved more prosocially if they knew an
observer was likely to gossip about them (Beersma & van
Kleef, in press; see also Dunbar 1996/1998; 2004; Piazza &
Bering 2008a; Sommerfeld et al. 2007).
Whereas Guala emphasizes that the anthropological evidence
fails to show robust patterns of costly punishment in the field,
there is substantial cross-cultural evidence for the prevalence
of gossip outside the lab. Evidence that gossip serves as a mech-
anism for maintaining cooperation has been demonstrated in
small societies in Mexico, Polynesia, and Fiji, to name a few
(Arno 1980; Besnier 1989; Haviland 1977). It is sensible that
gossip would be so widely used in small egalitarian societies
because of its efficiency, effectively promoting cooperation at
minimal cost. The small size of these societies means that all
members know one another, ensuring that information can
potentially spread to all group members and recipients of
gossip know and potentially interact with the target. Additionally,
in small societies, the spread of negative reputational information
has a significantly greater impact on transgressors, with each indi-
vidual person hearing of one’s negative reputation representing a
larger proportion of the group aware of the transgression. More-
over, gossip’s low cost alleviates potential second-order free-rider
problems that more costly punishment behaviors typically face.
Because of its effectiveness and low cost, we should expect
gossip to be a more common response to the observation of anti-
social behavior than more costly forms of punishment. This
notion is consistent with evidence suggesting that costly punish-
ment may become limited in environments where indirect reci-
procity or reputational information offers a cheaper means of
social control (Rockenbach & Milinski 2006). That said, the
fact that gossip is a more efficient tool of punishment in most set-
tings does not rule out the possibility of more costly punishment
in situations where gossip is impractical or ineffective.
Guala views gossip as a costless form of punishment, and we
agree that its low-cost nature is likely critical to its prevalence.
But the costs and benefits of gossip remain unclear and
deserve future study. Gossip entails risks of retaliation and repu-
tation loss. At the same time, it is also possible that gossip could
offer benefits to the gossiper (Willer 2009; Willer et al. 2010).
Passing on reputational information may lead to a variety of poss-
ible benefits: (1) deterring antisocial behavior directed towards
the gossiper by communicating that he or she will readily
spread information about antisocial behavior; (2) improving
status by advertising the extensiveness of the gossiper’s connec-
tions in the group’s social network (Cheng et al. 2007); and (3)
advertising the gossiper’s prosociality, thereby making him or
her an attractive, trustworthy partner. Future research is needed
to better understand the magnitude of costs and benefits associated
with gossip and how these might vary across different contexts.
Blood, sex, personality, power, and altruism:
Factors influencing the validity of strong
reciprocity
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Abstract: It is argued that the generality of strong reciprocity theory
(SRT) is limited by the existence of anonymous spontaneous
cooperation, maintained in the absence of punishment, despite free-
riding. We highlight how individual differences, status, sex, and the
legitimacy of non-cooperation need to be examined to increase the
internal and ecological validity of SRT experiments and, ultimately,
SRT’s external validity.
In his critique of strong reciprocity theory (SRT), Guala high-
lights some concerns with its external validity, but contends
that its internal validity is less problematic. We endorse the con-
cerns about external validity, but raise additional concerns with
respect to internal validity. We suggest ways to improve the
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ecological validity of laboratory-based studies in order to enhance
their external validity.
External validity – Cooperation without punishment. Guala
argues that the key source of disagreement concerning the
external validity of SRT is whether or not costly punishment, in
the face of free-riding, supports spontaneous cooperation
outside the laboratory. Guala argues that punishment to
support cooperation is, in fact, coordinated and cheap.
However, it should be acknowledged that there are many
forms of spontaneous cooperation that emerge in the absence
of punishment, despite free-riding. One example is voluntary
blood donation. The donor and recipient remain anonymous
and never meet. Blood donors tend not to talk about being a
donor (Ferguson & Chandler 2005), and the number of donors
they know does not influence their decision to donate (Piliavin
& Callero 1991). While there are organized blood drives, blood
donors tend to donate at drop-in centres at times they find
convenient. Although an anonymous, relatively high-cost
spontaneous act of altruism, blood donation is marked by a
large free-rider problem: about 6% of the eligible population
donate (Ferguson et al. 2007). Evidence shows that feelings of
warm glow (Andreoni 1990) are a key motivation for blood
donation (Ferguson et al. 2008; in press) Recent evidence also
shows that registering for posthumous organ donation is
likewise motivated by emotional regulation through anticipated
regret (O’Carroll et al. 2011). Finally, under specific conditions
free-riders may be tolerated as this enables maximum group
benefit (MacLean et al. 2010). Thus, punishment is not needed
for many forms of cooperation.
Internal validity – Individual differences. An experiment is
internally valid when alternative explanations or additional
mechanisms that contribute to the effect are identified or
controlled. Given the degree of heterogeneity observed in
economic tasks, there is a growing realization that economic
models need to consider the role of personality traits as
additional explanatory variables (Ferguson et al. 2011;
Wischniewski et al. 2009). Ferguson et al. (2011) propose a
model of personality within economics whereby the expressed
behaviour on any economic task reflects the motivations
associated with the personality trait, as well as task constraints,
incentives, and so forth. For example, someone who is
motivated to maximize rewards is more likely to show
cooperative behaviour when reputation building is possible, but
free-ride in an anonymous game: behavioural expression is
strategic.
One implication for SRT is that some agents will punish only
when it is strategically advantageous to do so. Indeed, this is
what has been observed with respect to those high in Machiavel-
lianism, who behave selfishly when punishment is not expected,
but cooperate when it is (Spitzer et al. 2007). Individual differ-
ences will also influence decisions both to punish and how to
respond to punishment. Some individuals (e.g., psychopaths)
will be more willing than others to punish across all contexts;
however, some others (e.g., the highly anxious) will respond to
punishment by cooperating, while others will continue to free-
ride or retaliate (e.g., psychopaths). Finally, when individuals
have the opportunity to meet and communicate (as is the real
world), some (e.g., those high in psychopathy) will be more
likely to exploit people whom they identify as possessing exploi-
table traits (e.g., agreeableness; Buss & Duntley 2008). Thus,
while expressed behavioural styles are often noted in the SRT lit-
erature (Ule et al. 2009), these may reflect, in part, the operation
of pre-existing individual differences.
Ecological validity. By increasing the ecological validity of
laboratory-based tests of SRT, the external validity gap can be
reduced (List 2009). Guala highlights studies allowing for
multiple punishment options, communication, or retaliation.
We highlight two other evolutionary parameters that are
important in this regard: (1) resource holding and status and
sex; and (2) legitimacy of free-riding.
While resources (e.g., physical, financial) are not equally dis-
tributed in the population, this is not captured within standard
laboratory tests of SRT, where participants often have access to
equal resources. The unequal distributions of resources will
influence levels of aggression (punishment). For example,
people are less likely to be aggressive towards those with
greater physical resources (Archer & Benson 2008). Indeed,
people are less willing to punish a transgression by high-status
individuals or groups (Eckel et al. 2010). There are also estab-
lished sex differences in the use of aggression: Males use direct
aggression, and women indirect (Archer 2004). Therefore, pro-
nounced sex differences should be observed in both the degree
and type of punishment used in laboratory tests of SRT.
Women also may be less willing to punish males who hold stron-
ger physical resources. Thus, power, status, and sex may result in
the use of punishment for many different reasons other than to
enforce norms of fairness.
In real-world contexts, non-contributions may occur for a
number of legitimate reasons (e.g., illness), and for sustained
cooperation people need to be able to distinguish legitimate
from non-legitimate non-cooperation (Lotem et al. 1999).
Within laboratory tests of SRT, free-riders do not have any legit-
imate reason not to contribute (all have an endowment and can
contribute). SRT, therefore, needs to examine the role of legiti-
macy of non-contribution and how this influences the level of
punishment adopted. Legitimate free-riders should be treated
like cooperators.
To conclude, the generality of SRT is limited by the existence
of anonymous spontaneous cooperation, in the face of free-
riding, that is maintained in the absence of punishment or even
conditions where free-riding is tolerated. Personality, status,
sex, and legitimacy of non-cooperation need to be examined in
order to increase the internal and ecological validity of SRT
experiments and, ultimately, its external validity.
In the lab and the field: Punishment is rare
in equilibrium
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Abstract: I argue that field (experimental) studies on (costly) peer
punishment in social dilemmas face the problem that in equilibrium
punishment will be rare and therefore may be hard to observe in the
field. I also argue that the behavioral logic uncovered by lab
experiments is not fundamentally different from the behavioral logic of
cooperation in the field.
Francesco Guala’s target article is a valuable contribution to the
discussion about the empirical importance of weak and strong
reciprocity. In this commentary I focus on one aspect of his
call for more field (experimental) evidence on strong negative
reciprocity in social dilemmas. I argue that collecting such evi-
dence is welcome but faces the difficulty that theory predicts,
and experiments confirm, that punishment will be rare in equili-
brium. I also argue that from the equilibrium perspective the be-
havioral logic uncovered by lab experiments is not fundamentally
different from the behavioral logic of cooperation in field situ-
ations. Therefore, the distinction between “narrow” and “wide”
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readings of strong reciprocity and the preoccupation with exter-
nal validity concerns is somewhat artificial.
I agree with Guala that experiments are a good tool to measure
motivations. Previous experimental evidence (surveyed in, e.g.,
Chaudhuri 2011; Ga¨chter & Herrmann 2009) shows that many
people are willing to incur costs to punish freeloaders. People
punish in finitely repeated games played by the same set of
people (e.g., Fehr & Ga¨chter 2000a), in repeated one-shot exper-
iments where people interact with new group members each
time (e.g., Fehr & Ga¨chter 2002), and even in single-shot exper-
iments where group members interact exactly once (e.g., Cubitt
et al. 2011. The main purpose of these experiments was to probe
whether and under what conditions people are willing to incur
costs to punish and whether this influences cooperation levels.
For this purpose and for various historical (and logistical)
reasons, almost all experiments implemented at most ten
rounds of interaction. Although short experiments can show
that punishment exists and can have powerful behavioral conse-
quences, these kinds of experiments might not be long enough to
allow equilibration to be observed. In equilibrium people will
have shared expectations about how others will behave and will
adopt their behavior accordingly; punishment should be rare.
Short experiments make an equilibrium perspective difficult
and may therefore “overstate” the frequency of punishment.
An equilibrium perspective is important, however, if one is
interested in field (experimental) evidence on punishment. In
many field settings, more or less stable groups of people will
interact, and/or people will have more or less settled expec-
tations (through own observation and experience, as well as
through social learning) about how others will behave even in
one-shot settings. In terms of observing punishment for freeload-
ing in social dilemmas, theory predicts that in equilibrium pun-
ishment will be rare, even if some people are prepared to
punish freeloaders. In the presence of punishers, freeloaders
have an incentive to contribute to the public good to avoid pun-
ishment. Thus, if punishment is behaviorally effective and there
is no antisocial punishment of cooperators (Herrmann et al.
2008), punishment will be rarely used because there will be
only few selfish transgressions (see also Boyd et al. 2003). As a
consequence, the costs of punishment can be low.
The experimental evidence reported in Ga¨chter et al. (2008)
supports this reasoning. There are two conditions in their
experiment: one without punishment, and one with punishment.
In both conditions, groups of three people each receive an
endowment of 20 tokens which they can contribute to a public
good or keep for themselves. Payoffs are such that people have
an incentive to contribute nothing to the public good, although
full contribution is the socially optimal decision. In the exper-
iment without punishment, a round ends after everyone has
made his or her contribution decision. In the experiment with
punishment, a second stage is added where group members
are informed of each others’ contribution and then can decide
to incur their own costs to reduce each others’ earnings from
the first stage by three money units. Punished group members
are only informed of the sum of received punishment, and not
about who punished them (in this sense punishment is “coordi-
nated”). Group members interact for 50 periods, which should
give plenty of time to allow for equilibration. Seventeen groups
each participated in the two conditions (between subjects).
Figure 1 reports the most important result for the purpose of
this comment.
In the absence of punishment (labeled “Contributions N”),
contributions start at 9.5 tokens on average and decline to 3.7
tokens by period 50. The average contribution in the second
half of the experiment is 6.4 tokens. Adding the punishment
opportunity has huge consequences on average contributions
(labeled “Contributions P”). Contributions increase rapidly to
17.6 tokens on average in the second half and are significantly
higher than in the first half (n ¼ 17, z ¼ 3.39, p ¼ 0.0007;
Wilcoxon signed ranks test with group average contributions as
independent observations).
Most importantly for my present purposes, the dotted line
illustrates the average frequency of punishment acts across
the 50 periods (measured on the right-hand axis). Because
each group consists of three members, each subject in each
period has two opportunities to punish other group members.
Thus, in each period each group has six punishment opportu-
nities. Because there were 17 groups, the total number of poss-
ible punishment acts was 17  6  50 ¼ 5,100. Across the
whole experiment we observe 493 acts of punishment (i.e., in
9.7% of all possible cases). Punishment was significantly more
frequent in the first half than in the second half of the exper-
iment (14.2 vs. 5.1%; n ¼ 17, z ¼ 3.29, p ¼ 0.001, Wilcoxon
signed ranks test).
Figure 1 (Ga¨chter). Average contributions to the public good of 17 three-person groups each across 50 rounds in the punishment
condition (P) and the no punishment condition (N). Both are measured on the left axis. The dashed line depicts the frequency of
punishment acts (measured on the right axis). The inlet figure illustrates contributions and punishment frequency of the median
group with regard to cooperation level. Data are taken from Ga¨chter et al. (2008); analysis and illustration are my own.
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The inlet figure illustrates the median group with regard to
contributions to the public good in the P experiment. This
median group contributed 18.4 tokens on average and punished
in 10% of all cases. Punishment occurred exclusively in the
beginning of the experiment. From period 19 onwards not a
single act of punishment was observed; and 100% of all contri-
butions were maximal. Across all 17 groups punishment fre-
quency and contribution level are significantly negatively
correlated (Spearman rank, n ¼ 17, r ¼ 20.75, p ¼ 0.0005). In
the second half this correlation is r ¼ 20.93, p ¼ 0.0000).
My preferred interpretation of these results in the present
context is that the first part of the experiment is a phase where
common expectations are established, and behavior has to be
coordinated accordingly. Once behavior and expectations are
coordinated, equilibration has occurred and punishment is only
rarely needed. The initial phase of the experiment might be
seen as “artificial,” but since the experiment is a novel environ-
ment for participants, this is an inevitable part and the lab ana-
logue of social learning in the field. In the field, social learning
and cultural transmission (learning from peers, teachers,
parents) teach people what constitutes socially acceptable behav-
ior and what gets punished (e.g., Henrich 2004). Once expec-
tations are formed and behavior is adapted accordingly, the
same behavioral logic holds in the lab and the field, despite
obvious environmental and complexity differences between
them. To criticize strong reciprocity theorists for their “narrow
focus on artificial environments” (target article, sect. 15, para.
2) therefore seems to miss the point.
Think of queuing as an example. Orderly queues are socially
optimal, but individual incentives are to jump the queue. Many
queues are surprisingly orderly and few instances of punishment
occur (counterexamples exist, of course). People learn through
observation and education how to behave in a queue. Chances
are that a queue jumper will be told off and sent back to line
(which is an example of peer punishment). Many potential
queue jumpers will think about this possibility and refrain from
jumping the queue, making punishment a rare event. Thus, the
behavioral logic of how to behave in a queue is the same as in
the lab experiment. Sometimes queue jumpers go unpunished
and queues break down, like in the lab where cooperation some-
times also works badly, despite, or because of, punishment
(Herrmann et al. 2008).
The relevance of this example extends beyond queuing. Peer
punishment as modeled in these experiments can be seen as
expressions of social disapproval (Carpenter & Seki 2011;
Masclet et al. 2003), which are ubiquitous in social life (think
of ridiculing, gossiping, reprimands, social exclusion, etc.). Dis-
approval will often be costly for the sanctioned individual and
in many cases will also be costly to the punisher, in terms of
psychic costs (at least some people find it difficult to confront
wrongdoers), foregone opportunities, and possible retribution.
Therefore, one should not interpret these experiments too nar-
rowly in terms of direct material costs alone. Modeling punish-
ment in material terms is primarily done to control for
individual incentives and to allow for exact theoretical predic-
tions (Smith 1982). The behavioral logic of meting out and avoid-
ing punishment in the lab is similar to disapproving of some
people’s behavior and avoiding disapproval. Peer punishment
experiments should therefore be seen at least as much as
models of social control or moralistic aggression than of direct
material punishment.
The experiment also suggests that the lack of observing punish-
ment in field contexts cannot be taken as evidence for the irrele-
vance of punishment and as a sort of lab artifact. The experiment
shows that even occasional punishment can have a huge impact
on pro-social behavior as compared to a situation where people
know for sure that they can get away with selfish behavior.
Further experiments that model other important aspects of
reality, like the possibility of communication (e.g., Bochet et al.
2006), coordinated punishment (e.g., Casari & Luini 2009),
third-party punishment (Fehr & Fischbacher 2004), assortative
matching (e.g., Ga¨chter & Tho¨ni 2005), or the simultaneous pres-
ence of rewarding strategies (e.g., Rockenbach & Milinski 2006;
Ule et al. 2009), also suggest that punishment will be rare in equi-
librium and nevertheless have an important behavioral impact.
Finally, the equilibrium perspective suggests it is at least as
important to focus on evidence about the punishment people
expect would they transgress, rather than actual punishment, as
well as on institutions like monitoring that might result in punish-
ment (Rustagi et al. 2010).
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Abstract: The standard theories of cooperation in humans, which
depend on repeated interaction and reputation effects among self-
regarding agents, are inadequate. Strong reciprocity, a predisposition to
participate in costly cooperation and the punishment, fosters
cooperation where self-regarding behaviors fail. The effectiveness of
socially coordinated punishment depends on individual motivations to
participate, which are based on strong reciprocity motives. The relative
infrequency of high-cost punishment is a result of the ubiquity of
strong reciprocity, not its absence.
Standard models of human cooperation in economics and biology
assume purely self-regarding agents who use repeated inter-
actions (reciprocal altruism) or public reputations (indirect reci-
procity) to sustain mutual helping behaviors. While these
mechanisms are important, there are many equally important
forms of prosocial behavior which cannot be accounted for in
the same way (Bowles & Gintis 2011; Fehr & Gintis 2007;
Gintis 2005; 2009). These include: voting in elections, participat-
ing in collective actions, being kind to strangers, contributing to
community public goods, and behaving morally in anonymous
situations, or where the material penalties for immoral behavior
are low.
Economic experiments strongly suggest that human prosocial-
ity is not limited to calculated selfishness (e.g. Batson 1991; Fehr
& Ga¨chter 2000a; 2000b; 2002; Fehr et al. 1997), but that the
presence of free-riders is a key and ever-present threat to sus-
tained cooperation. Strong reciprocity, a behavioral mechanism
including both altruistic cooperation and costly punishment of
free riders (Gintis 2000) thus helps sustain cooperation over
long periods. This work showed that humans have strong and
consistent other-regarding preferences that could be enlisted in
support of social cooperation. In fact, anthropologists have con-
firmed that strong reciprocity is indeed routinely harnessed in
the support of cooperation in small-scale societies (Boehm
1984; 1999; Henrich et al. 2010a; Wiessner 2005; 2009), as
stressed in Henrich & Chudek’s commentary in this issue.
Guala characterizes the punishment side of strong reciprocity
as “uncoordinated.” This is simply incorrect. Collective action is a
real-life expression of strong reciprocity (Bowles & Gintis 2004,
p. 17), and the predisposition to punish “transgressors” is often
socially organized and sanctioned. Indeed, individuals are often
deterred from carrying out self-initiated sanctions (Boyd et al.
2010). The experimental evidence for coordinated punishment
was laid out in several experimental papers on strong reciprocity
(e.g., Cinyabuguma et al. 2005).
Commentary/Guala: Reciprocity
28 BEHAVIORAL AND BRAIN SCIENCES (2012) 35:1
https:/www.cambridge.org/core/terms. https://doi.org/10.1017/S0140525X11000914
Downloaded from https:/www.cambridge.org/core. University of Basel Library, on 30 May 2017 at 15:52:48, subject to the Cambridge Core terms of use, available at
Guala claims that costly punishment is rarely observed in the
real world, and what punishment is observed is generally not
very harsh (e.g., verbal harassment, gossip, ostracism). These
observations, even if true, in no way conflict with strong reciprocity
models of social cooperation. First, if punishment is effective, it
will be rarely carried out. Thus, the absence of frequent punish-
ment is an indication that the threat of punishment has a particu-
larly strong effect. For instance, the average taxpayer in the United
States is never penalized for tax evasion, yet no one doubts the
importance of prosecuting tax evasion. Similarly, most drivers
receive only a few traffic citations in the course of their lives, but
many drivers adjust their driving to avoid citations. Second, we
stress that most humans are very averse to public criticism of
even a verbal form of punishment, and we cite studies that show
that verbal criticism alone often leads to conformity (Masclet
et al. 2003). In addition, the human emotion of shame serves to
amplify social criticism, thereby lessening the need for costly pun-
ishment (Bowles & Gintis 2005; Gintis 2004). Moreover, Guala
seriously understates the importance of diffuse, uncoordinated,
costly punishment in promoting norm adherence.
Guala claims that some punishment is “zero cost.” If so, this
would add an interesting dimension to the strong reciprocity
model, but it does not conflict with this model.
In sum, we agree with Guala that socially structured punish-
ment is important, but we assert that the predisposition to
reward goodness and punish evil underlies the effectiveness of
socially structured punishment. We also reaffirm the critical
importance of diffuse, unstructured cooperation and punishment
in fostering social efficiency and a high quality of life.
Is strong reciprocity really strong in the lab,
let alone in the real world?
doi:10.1017/S0140525X11001257
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Abstract: We argue that standard experiments supporting the existence
of “strong reciprocity” do not represent many cooperative situations
outside the laboratory. More representative experiments that
incorporate “earned” rather than “windfall” wealth also do not provide
evidence for the impact of strong reciprocity on cooperation in
contemporary real-life situations or in evolutionary history, supporting
the main conclusions of the target article.
The core phenomenon discussed in the target article is strong
reciprocity: a predisposition to reward cooperators (altruistic
rewarding) and punish norm violators (costly punishment), at a
personal cost, even when the probability that this cost will be
repaid is very low (Gintis 2000; Gintis et al. 2003).
Guala calls our attention to the fact that the existence of strong
reciprocity appears to be strongly supported by laboratory exper-
iments; yet there is no evidence from outside the laboratory sup-
porting the claim that strong reciprocity (especially costly
punishment) sustains cooperation in real life.
We agree with Guala’s point that evidence gathered from con-
trolled laboratory experiments is not sufficient to reach the con-
clusion that strong reciprocity sustains cooperation in real life.
However, we further argue that it is not only the absence of
real-life data that is problematic for strong reciprocity theorists.
There also exist laboratory experiments which present strong
counter-evidence against the presence of strong reciprocity and
the claims for its evolutionary origins.
The significance of observing a certain behavior pattern (strong
reciprocity) in the laboratory for understanding a real-life phenom-
enon (cooperation) depends crucially on the extent to which the
real-life phenomenon is appropriately captured in an experimental
setup. Consider a real-life situation in which a group of individuals
engages in a cooperative act, say, hunting a stag. In an experimental
setting this corresponds to an economic game (e.g., Ultimatum
Game, Public Goods game, or Trust game) played out by a
group of experimental participants. In real life there needs to be
something that motivates individuals to engage in this cooperative
act. For the hunters, this could be the idea of satisfying their
hunger. In the laboratory one can try to elicit this effect with the
use of financial incentives – so far, so good.
However, in order to satisfy their hunger, the hunters have to
make a plan, then run after the stag, then use their tools or
weapons to kill the stag, then cut it into pieces and distribute
them amongst the group. In short, the hunters have to put in
some real effort to get this material benefit. This is where real
life and standard laboratory experiments diverge: In the labora-
tory, experimental subjects are generally endowed with an
amount of money by the experimenter. They sit on a chair,
make a decision, push a button on the keyboard, and leave the
experiment with some money that they “earned” without
putting in any actual effort. In the hunting scenario this would
be like stumbling upon a recently deceased stag and simply
having to decide how to share the spoils.
Importantly for the arguments developed in the target article,
experiments which incorporate this naturalistic property of
expending real effort to earn wealth or status show behavior that
clearly diverges from the predictions of strong reciprocity. For
instance, in one-shot, anonymously played Dictator games, a
huge proportion of the allocators give tiny amounts or even zero
to the receivers when the allocators have earned the amount
to be distributed (Cherry et al. 2002). However, when the
receivers have to put in effort to earn their share, the allocators
give more than half of the pie to the receivers (Oxoby & Spraggon
2008). Similarly, in an Ultimatum Game, the proposers offer less
to the responder when the proposers have to earn their status
and wealth than when they are simply allocated to their
roles and endowed with money by the experimenter (Hoffman
et al. 1994).
These examples constitute a problem for the claim that strong
reciprocity is an important mechanism for sustaining cooperation
outside the laboratory because windfall wealth is much rarer in
real life than earned wealth. If one’s theory only applies to the
minority of real-life situations, then to conclude that costly pun-
ishment, a component of strong reciprocity, sustains cooperation
in real life appears unwarranted. Put simply, including consider-
ation of such “earned-wealth” experiments strengthens Guala’s
conclusions about the impact (or lack thereof) of altruistic
rewarding and costly punishment on the emergence of
cooperation in evolutionary history.
Understanding the research program
doi:10.1017/S0140525X11001397
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Abstract: The target article misunderstands the research program it
criticizes. The work of Boyd, Richerson, Fehr, Gintis, Bowles and
their collaborators has long included the theoretical and empirical
study of models both with and without diffuse costly punishment. In
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triaging the situation, we aim to (1) clarify the theoretical landscape, (2)
highlight key points of agreement, and (3) suggest a more productive
line of debate.
The target article muddles current theoretical issues regarding
the evolution of human cooperation, and in the process creates
an empty set of “strong reciprocity theorists.” To begin, it
makes little sense to oppose weak versus strong reciprocity.
Weak reciprocity is a particular class of theoretical evolutionary
models. By contrast, “strong reciprocity” is a label and
summary description for a set of empirical regularities that
emerged from work in the United States and Europe (it is not
an evolutionary theory). To explain these regularities as well as
much ethnographic and cross-cultural evidence (Henrich et al.
2004) – which are not well handled by weak reciprocity theories
(Chudek & Henrich 2010, Fehr & Henrich 2003) – Boyd,
Richerson, Fehr, Gintis, and Bowles (Guala’s “strong reciprocity
theorists,” hereafter BRFGB) and others have proposed a wide
range of cultural and genetic evolutionary models. These
models represent hypotheses about what the important mechan-
isms might be that sustain social norms. In particular, much work
has focused on understanding the various ways that cultural evol-
ution can harness and extend aspects of our evolved psychology
(e.g., kin psychology) to create stable prosocial norms that
could be favoured by cultural group selection (Alvard 2003,
Henrich et al. 2010a, Richerson & Boyd 1998). Only a subset
of these models involve the diffuse costly punishment (DCP)
referred to by Guala and observed in some public goods games.
Numerous contributions from BRFGB illustrate that they are
in no way wedded to DCP. A decade ago, Gintis et al. (2001)
modelled how signalling (not DCP) could favour the provision
of public goods in a manner aimed at explaining ethnographic
observations among the turtle-hunting Meriam (Smith et al.
2003). In 2004, Panchanathan and Boyd showed how cultural
evolution could stabilize norms by linking a dyadic helping
game to a public goods game (Panchanathan & Boyd 2004).
There is no punishment there, let alone DCP. In his Nature per-
spective on this, Fehr (2004) emphasizes the importance of repu-
tational mechanisms – not based on DCP – to stabilize social
norms. In 2010, Boyd et al. showed how signalling can coordinate
punishment to stabilize social norms. Guala mentions this paper
approvingly, while not noticing that it is written by the same
authors that he says adhere only to DCP.
In these models, as in all models involving DCP, sanctioners
have higher payoffs/fitness than non-sanctioners (under the
appropriate conditions). There is no magic; these are evolution-
ary models that explore which strategies are favoured by selective
processes and under what conditions. Guala seems to suggest
that models based on DCP require that punishment have a net
long-term cost. That is false. Sometimes sanctioning costs are
“paid-for” via inter-group competition (Boyd et al. 2003,
Guzmanet al. 2007), and sometimes these systems are just
mutually self-reinforcing (Boyd & Richerson 1992). Such costs
have to net out somewhere, or be borne by some plausible
constraint (weak reciprocity models all exploit mutational
constraints; see Henrich (2004). Much evolutionary modelling
has sought to identify how informal institutions (sets of norms
or reputational systems) might reduce or eliminate these costs.
Cultural group selection will often favour those mechanisms
that more effectively incentivize the sanctioning of prosocial
norms while sustaining internal harmony (Henrich et al. 2010a).
On the empirical side, the best evidence against the species-
wide importance of DCP comes from a large-scale comparative
project, initiated under the leadership of BFGB (Richerson not
participating here), involving both experiments and ethnography
in 24 different small-scale societies. Phase II of this project
showed that community size is strongly positively associated
with costly punishment. The analysis reveals that communities
below a size of about 50 engage in little or no costly punishment
(Henrich et al. 2010a, Marlowe et al. 2008). It is also the case that
people from larger ethnic groups punish more. Going back a
decade, these results confirm findings from Phase I of the
project, in which people from three small-scale societies
refused to reject low offers in the Ultimatum Game (Henrich
2000, Henrich et al. 2001).
The approach in this work not only explains the absence of DCP
in many of the smallest-scale societies, it also accounts for why such
punishing motivations emerge in larger-scale societies. Measures of
punishment have not only been strongly associated with the size of
stable communities and the success of ethnic groups, but they cor-
relate strongly with gross domestic product (GDP) per capita
across nations and with norms of civic cooperation and the rule
of law (Herrmann et al. 2008). In Ethiopia, measures of conditional
cooperation, which have been closely linked to individuals’ willing-
ness to punish, predict monitoring and effective commons manage-
ment (Rustagi et al. 2010). Once properly theorized, behavioural
game measures – including those related to punishment –
readily link to real-world sociality (Henrich et al. 2010b).
While we agree that models relying on DCP (e.g., Henrich &
Boyd 2001) are not consistent with how norms are actually stabil-
ized in small-scale societies, a variety of other kinds of informal
sanctioning mechanisms are, including those that coordinate or
incentivize ostracism and punishing. Thus, when Guala pulls quo-
tations from BRFGB’s work that refer to “punishment,” he implies
that BRFGB refer only to DCP. If instead BRFGB mean “punish-
ment” broadly defined, which results from community condemna-
tions of norm violations channelled through local informal
institutions (e.g., kinship or reputational systems), then Guala has
misunderstood. Not only have BRFGB provided and promoted
theoretical models not involving DCP, they also helped lead the
project that have assembled the best evidence against the impor-
tance of DCP in small-scale societies. If by “punishment” they
meant only DCP, then they would have to have been implicitly dis-
missing (1) some of their own theoretical models and (2) the fruits
of their own anthropological collaboration. This seems unlikely.
We also agree with Guala’s “narrow interpretation” of exper-
iments, which was a central methodological element in the afore-
mentioned large-scale comparative project. In the Phase I
synthesis, one of the major points was that people bring motiv-
ations (values or heuristics) into the experimental games from
everyday life (Henrich et al. 2005). The authors drew on inter-
views, ethnographic observations, and local history to interpret
their experimental results.
Much of the research program pursued by BRFGB converges
with that favoured in the target article, as a central thrust is to
understand the origins of the formal and informal institutions that
govern life in both small-scale and modern societies. However, pro-
gress might be better pursued by focusing on points of actual differ-
ence, such as why relying on fully specified evolutionary models is
preferable to invoking the folk theorem (where many equilibria are
dynamically unstable), or why it is crucial to consider how formal
institutions interface with social norms to endow people with inter-
nalized motivations (Chudek & Henrich 2010).
Social preference experiments in animals:
Strengthening the case for human preferences
doi:10.1017/S0140525X11001269
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Abstract: Guala appears to take social preferences for granted in his
discussion of reciprocity experiments. While he does not overtly claim
that social preferences are only by-products that arise in testing
environments, he does assert that whatever they are – and how they
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evolved – they have little value in the real world. Experiments on animals
suggest that social preferences may be unique to humans, supporting the
idea that they might play a prominent role in our world.
Guala’s primary contention is that experimental evidence of reci-
procity, particularly negative reciprocity, does not necessarily
reflect what happens in the real world. This criticism of the
“wide reading” of strong reciprocity does not challenge the
“narrow reading,” which suggests that social preferences motiv-
ate cooperation and punishment in the lab. In making his case,
Guala appears to take social preferences for granted, and he
does not wonder where they came from and what purpose they
serve. Looking at other species will tell us something about the
evolutionary history of social preferences and their possible adap-
tive value.
It is unlikely that the appearance of social preferences in the
lab is artifactual. Concern for the welfare of others is one of
the mechanisms that motivate our social behaviours. Much has
been written about the role of empathy in motivating altruistic
acts (Batson 1991). Feeling sad at the misfortunes of others
and sharing their joy will provide short-term emotional benefits
for acts that are otherwise costly when they are performed. Tan-
gible benefits such as reciprocity or reputation are not the
primary goals of the altruist. The same case can be made for
the other “fortunes-of-others” emotions (Ortony et al. 1988),
namely, jealousy (unhappiness at the good fortunes of others)
and schadenfreude (pleasure in the misfortunes of others).
These emotions can bridge the motivational gap between puni-
tive and spiteful acts and any delayed or indirect benefits (e.g.,
reputation). As Guala points out, the laboratory environment
allows for the detection of these preferences. It is possible that
in the field, other preferences (such as for reputation) and
alternative options (such as ostracism and other less costly
forms of punishment) overshadow social preferences. But this
in no way implies that these preferences do not exist, nor that
they played no role in the evolution of human sociality.
A comparative approach can be helpful in illuminating just
how important social preferences are. Guala rightly advocates a
comparative anthropological approach. Extending this approach
to animals is drawing attention to just how special social prefer-
ences might be. Animals do behave altruistically and punitively
in the wild (and in captivity). Or, at least, they appear to. For
instance, they share food with others (de Waal et al. 1993) and
punish non-cooperators (Hauser 1992). However, the benefits
are likely immediate rather than delayed, casting social prefer-
ences in doubt: Food sharing, at least in chimpanzees, can be
explained by surrendering to begging pressure (Gilby 2006),
and punishment of failure to give food calls is likely due to con-
flicts over contested food (Gros-Louis 2004).
The approaches taken by experimental economists are being
adapted for other animals. An adaptation of the dictator game
has one animal choose between one of two food trays, resulting
in mutually beneficial outcomes (1/1) as opposed to purely
selfish ones (1/0), or altruistic outcomes (0/1 vs. 0/0). Chimpan-
zees do not show anything resembling a prosocial preference in
these studies. Results for cooperatively breeding primates such
as cottontop tamarins are mixed (for reviews, see Silk & House
2011; Jensen, in press). It may be that the competitive nature
of chimpanzees in feeding contexts interferes with prosociality.
Yet, when given a choice between an altruistic outcome or a spi-
teful one, chimpanzees remain indifferent (Jensen et al. 2006).
Furthermore, while they will retaliate against harmful actions –
namely, theft of their food – they do not respond spitefully to
unfair outcomes (another chimpanzee eating food taken from
the subject by the experimenter; Jensen et al. 2007a). The
latter study is similar in spirit to a money-burning game in
which people will forfeit money (in the lab) to see someone
else suffer a cost (Zizzo & Oswald 2001).
The Ultimatum Game, as described by Guala, is a widely used
tool for testing social preferences in response to unfairness. A
reduced form of the Ultimatum Game pits rejections of unfair
outcomes (80/20) against alternatives that are either fair (50/
50), generous (hyper-fair: 20/80), no different (80/20) and very
unfair (hyper-unfair: 100/0) (Falk et al. 2003). The results in
the lab suggest that rejections are due to a sensitivity to both
unfair outcomes and unfair intentions (Falk & Fischbacher
2006). When chimpanzees were confronted with a similar
dilemma, proposers did not choose fair outcomes and responders
accepted all nonzero offers (Jensen et al. 2007b). Chimpanzees,
at least, appear to behave like rational maximizers in the sense
that they are indifferent to unfair outcomes. Social preferences
do not seem to play a role in punitive and spiteful behaviours
in our closest living relatives (Jensen 2010; Jensen & Tomasello
2010).
Third-party punishment is only fleetingly mentioned by Guala,
despite its possible importance in the real world. Self-interested
(second-party) punishment, rather than altruistic punishment,
may be important in small-scale societies (Marlowe & Berbesque
2008). Yet third-party punishment does appear to play a role in
maintaining cooperation, even in the absence of institutionalised
or collective punishment (Henrich et al. 2006). Social prefer-
ences that govern punishment of behaviours that affect us per-
sonally can extend to other individuals, and from this, allow for
the emergence of rules that ought to apply to others (norms).
How these sensitivities evolved is poorly understood. Looking
for third-party punishment in other animals in experimental con-
texts will inform the debate on the role of social preferences in
our sociality and help us decide whether strong reciprocity can
be widely read.
Results from experiments on animals provide a contrast to the
results of experiments on humans. Concern for outcomes affect-
ing others does play a role in guiding social choices for humans –
and possibly only humans – in the lab. It would be surprising if
such robust experimental findings whither in the light of the
real world.
The strategic logic of costly punishment
necessitates natural field experiments, and
at least one such experiment exists
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Abstract: Costly punishment’s scarcity “in the wild” does not belie strong
reciprocity theory as Guala claims. In the presence of strong
reciprocators, strategic defectors will cooperate and sanctioning will not
occur. Accordingly, natural field experiments are necessary to assess a
“wide” reading of costly punishment experiments. One such field
experiment exists, and it supports the hypothesis that costly
punishment promotes cooperation.
Although he persuasively argues that field evidence is needed to
support a “wide” reading of costly punishment experiments,
Guala errs in his assessment of the current state of non-labora-
tory evidence concerning strong reciprocity. First, Guala holds
that the dearth of punishment-induced cooperation in the
anthropological record undermines a wide reading of costly pun-
ishment experiments (target article, Abstract). Second, Guala
holds that “there are no natural field experiments on costly pun-
ishment” (sect. 7, para. 5). Both of these claims are problematic.
Guala’s first claim fails to appreciate the strategic logic of costly
punishment, which predicts that punishment will occur rarely
if it proves effective at fostering cooperation. Guala’s second
claim results from an incomplete reading of the past literature,
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which, as I show here, contains at least one natural field exper-
iment concerning costly punishment. Once these problems
with Guala’s argument are addressed, it becomes clear that
field evidence supports a wide reading of costly punishment
experiments.
Guala’s first claim – which holds that “there is no evidence
that cooperation in the small egalitarian societies studied by
anthropologists is enforced by means of costly punishment”
(Abstract) – seems especially damning to a wide reading of
costly punishment experiments. If costly punishment does
not exist outside the laboratory, then it cannot support
cooperation in the everyday world. Albeit intuitive, that
reasoning fails to consider the strategic logic of costly punish-
ment. If punishment makes free-riding more expensive than
cooperation, and if a population contains myriad strong
reciprocators willing to punish free-riders, then strategic
defectors will opt to cooperate and strong reciprocators will
have no need to engage in costly punishment. In such
equilibrium, observers would not witness any actual costly
punishment: cooperation induced by costly punishment and
cooperation produced by other mechanisms would appear
“observationally equivalent” (for a general discussion, see
Weingast & Moran1983, p. 767, fn. 2). Guala ignores this
implication of costly punishment’s strategic logic, and in so
doing, he fails to realize that the absence of costly punishment
from the anthropological record remains consistent with a wide
reading of costly punishment experiments.
Also, by ignoring the strategic logic of costly punishment,
Guala’s point about the importance of natural field experiments
carries less force than it should (sect. 6). The strategic logic of
costly punishment indicates that true natural field experiments
are crucial to test strong reciprocity theory outside the laboratory.
Without exogenous variation in either (1) the opportunity to
engage in costly punishment (which would allow defectors to
demonstrate that they will free-ride if sanctioning is impossible)
or (2) the occurrence of free-riding (which would allow strong
reciprocators to demonstrate their willingness to punish), it is
impossible to assess whether cooperation outside the laboratory
results from costly punishment or some other mechanism. In
light of this need for experiments, Guala casts a threatening
shadow over strong reciprocity theory by claiming that “there
are no natural field experiments on costly punishment” (sect. 7,
para. 5).
Guala’s claim, however, is incorrect. At least one natural field
experiment provides evidence concerning the influence of costly
punishment on cooperation. In a study of voter turnout, Gerber
et al. (2008) told a randomly selected group of citizens that exper-
imenters would send information about their voter turnout
record – along with their names and addresses – to other citi-
zens in the aftermath of a forthcoming election. The revelation
of this information raised the possibility that fellow citizens
could identify and sanction individuals who did not engage in
personally costly – yet group benefiting – turnout. In so doing,
the experimental manipulation exogenously influenced individ-
uals’ awareness of punishment possibilities, thus creating con-
ditions in which experimenters could examine whether the
introduction of costly sanctioning opportunities would, in fact,
increase cooperation. Indeed, consistent with laboratory evi-
dence showing immediate increases in cooperation when exper-
imenters introduce the opportunity to punish (see Fehr &
Ga¨chter 2000a, p. 986, Figs. 1A and 1B; Fehr & Ga¨chter 2002,
p. 138, Figs. 2A and 2B), the mere possibility of costly punish-
ment increased cooperative voter turnout by roughly 8 percen-
tage points, which corresponded to an approximate 27%
change from the control group’s turnout rate (Gerber et al.
2008). Although it was designed to illuminate the mechanisms
underlying electoral participation, the field experiment con-
ducted by Gerber et al. (2008) bears directly on costly punish-
ment and it indicates that uncoordinated costly punishment
can increase cooperation outside the lab.
Other studies that combine observational and experimental
data provide complementary evidence, while also showing an
additional means to test the plausibility of laboratory findings
concerning costly punishment. For instance, Smirnov et al.
(2010) show that individuals who incur the costs of cooperation
and punishment in laboratory public goods games exhibit a
greater likelihood of engaging in partisan collective action in
their daily lives. Given that maintaining political parties rep-
resents a prototypical public goods problem (Aldrich 1995,
p. 31), these findings imply that organizations engaged in non-
laboratory cooperative enterprises may succeed – at least in
some significant part – precisely because they are populated by
strong reciprocators (Smirnov et al. 2010). Not only do those
findings offer insight into non-laboratory cooperation, but they
also illustrate another means by which researchers can examine
whether behavior observed in laboratory costly punishment
experiments corresponds with conduct outside the lab.
Ultimately, such concerns about the external validity of costly
punishment experiments are important and Guala deserves
credit for voicing them. Yet, in the end, those concerns are less
pressing than Guala claims. Contrary to his suggestions, scientists
should not expect the anthropological record to contain examples
of costly punishment; the strategic logic of costly punishment
holds that no such examples will exist if punishment truly
deters free-riding. Nor should scientists doubt a wide reading
of costly punishment experiments due to a lack of natural field
experiments; at least one such experiment exists and it supports
the hypothesis that costly punishment facilitates cooperation.
Altruistic punishment: What field data can
(and cannot) demonstrate
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Abstract: The rarity of altruistic punishment in small-scale societies
should not be interpreted as evidence that altruistic punishment is not
an important determinant of cooperation in general. While it is
essential to collect field data on altruistic punishment, this kind of data
has limitations. Laboratory experiments can help shed light on the role
of altruistic punishment “in the wild.”
Laboratory experiments have provided evidence that many indi-
viduals are willing to punish at a personal cost those favoring their
private over the public interest. This type of punishment has
been dubbed “altruistic” because it benefits third parties by dis-
couraging free-riding (Fehr & Ga¨chter 2002). Guala’s article is an
excellent critical review of the literature on altruistic punish-
ment.1 The careful discussion of the field data on altruistic pun-
ishment is particularly useful. It is important to note, however,
that this data comes from small-scale societies. While altruistic
punishment could, in principle, explain cooperation when indi-
viduals interact repeatedly, one should not hurry to infer by
the infrequency (or even the absence) of altruistic punishment
in these cases that it is not an important force in supporting
cooperation in general. The reason is that the expected cost of
altruistic punishment can be larger in repeated than in one-
shot interactions. For example, free-riders have an incentive to
counter-punish in repeated interactions to signal that punish-
ment will not be tolerated in the future.
Counter-punishment raises the cost of altruistic punishment
and can also lead to feuds (i.e., cycles of retaliation) that
further increase the cost of enforcing cooperation. Altruistic pun-
ishment can also destroy social ties, which means that future
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benefits from interacting with a particular individual are fore-
gone. The demand for altruistic punishment has been shown to
decline when the cost of punishment increases, all else equal,
in laboratory experiments (Anderson & Putterman 2006;
Carpenter 2007; Egas & Riedl 2008; Nikiforakis & Normann
2008). Therefore, the rarity of altruistic punishment in small-
scale societies does not necessarily imply that altruistic
punishment plays no role in one-shot interactions. In addition,
recent studies have found that individuals can be quite forward
looking if there exists a prospect of future interactions (Cabral
et al. 2011; Reuben & Suetens 2011).
The existence of altruistic punishment can be tested more
clearly in one-shot interactions. To my knowledge, the only
experimental field evidence on altruistic punishment in one-
shot interactions comes from a natural field experiment recently
run by Balafoutas and Nikiforakis (2011) in Athens, Greece. In
this study, the authors exogenously violated two well-established,
efficiency-enhancing social norms (littering and standing on the
left side of escalators in a central subway station). The goal was
to examine whether civilians punish norm violators. The individ-
uals were unaware they were taking part in an experiment. The
rate of altruistic punishment is overall low: Altruistic punishment
is observed in only 11.7% of violations (35 cases out of 300). Sur-
prisingly, violations of the more well-established of the two
norms (littering) are less likely to be punished (4% versus
19.3%). Questionnaire data indicates that the reason for the
low occurrence of altruistic punishment is that people are con-
cerned about being counter-punished by the norm violator.
Further, they consider individuals who litter more likely to
counter-punish than those who stand on the left side of the esca-
lators. Interestingly, the vast majority of people do adhere to the
two norms. This raises the question whether the low frequency of
altruistic punishment in our experiment can explain by itself the
widespread adherence to the norm that is observed. We believe
that this is unlikely to be the case. For example, some individuals
will be unwilling to litter because they have internalized this
norm early in their lives. However, one cannot rule out that
altruistic punishment plays a significant disciplining role. It is
possible that some individuals may not litter because they are
concerned that they will be punished: The probability may be
low, but it is not zero.
Is there any evidence that the threat of altruistic punishment
can sustain cooperation even when the overall threat of punish-
ment is very low? Nikiforakis and Engelmann (2011) study a
public-good game in which altruistic punishment could lead to
counter-punishment and lengthy feuds. The design imposes
minimal restrictions on the punishment strategies subjects can
adopt and thus allows them to use a range of complex strategies
that are often found in the field (e.g., punish non-punishers,
intervene to stop a feud). The most surprising finding is that
the likelihood that an extreme free-rider gets punished is as
low as that of a cooperator being punished. However, despite
the low frequency and severity of altruistic punishment,
cooperation rates are higher than those typically observed in
public-good experiments without any punishment opportunities.
This suggests that the mere possibility of triggering a feud may be
sufficient to stop some individuals from free-riding. Therefore,
the results in Nikiforakis and Engelmann (2011) suggest that
the low frequency of altruistic punishment reported in the field
experiment of Balafoutas and Nikiforakis (2011) may be sufficient
to support (at least to some extent) cooperation.
I am referring to the study by Nikiforakis and Engelmann
(2011) to emphasize that laboratory experiments can help us
understand the determinants of cooperation in the field by allow-
ing researchers to study counterfactuals (e.g., cooperation in the
absence of altruistic punishment) in ways that is difficult (if not
impossible) to do in the field. Field data – both experimental
and not – is essential in order to understand the forces that
exist outside the laboratory, the strategies employed by individ-
uals, and the different institutions that emerge in different
circumstances. However, field data will prove insufficient in
some cases to explain the determinants of cooperation by itself.
The reason is that key variables such as the perceived threat
posed by altruistic punishment and the risk preferences of poten-
tial norm violators are difficult to measure in the field. The diffi-
culty of measuring important variables in the field and the limited
control of researchers over the experimental environment (e.g.,
researchers may not be able to remove a certain strategy in a
natural field experiment) is what makes laboratory experiments
useful in understanding factors that facilitate cooperation such
as altruistic punishment.
NOTE
1. Guala uses the term “costly punishment” instead of altruistic pun-
ishment, but since the article focuses on the impact of punishment on
cooperation, altruistic and costly punishment refer to the same type of
behavior.
Experiments combining communication with
punishment options demonstrate how
individuals can overcome social dilemmas
doi:10.1017/S0140525X11001282
Elinor Ostrom
Workshop in Political Theory and Policy Analysis, Indiana University,
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Abstract: Guala raises important questions about the misinterpretation
of experimental studies that have found that subjects engage in costly
punishment. Instead of positing that punishment is the solution for
social dilemmas, earlier research posited that when individuals facing a
social dilemma agreed on their own rules and used graduated
sanctions, they were more likely to have robust solutions over time.
As a social scientist who conducts extensive field research, as well
as doing experiments and theoretical work, I find the target
article resonates well with my own research. Since one of the ear-
liest experiments on punishment was conducted by myself, Roy
Gardner, and James Walker (Ostrom et al. 1992), the origin of
that article may be interesting to readers of this issue. As Guala
indicates, we had earlier reviewed a very large number of in-
depth case studies of settings where users organized their own
governance system related to common-pool resources. In my
1990 book, I reported on a massive effort to synthesize findings
from this large number of studies. One of the principles that I
derived from this study was that long-lasting and robust insti-
tutions tended to use “graduated sanctions” (Ostrom 1990). By
graduated, I meant that users of successful common-property
regimes would sanction one another for observed nonconfor-
mance to their own rules and would first gently remind one
another of such infractions. The gentle reminders would be exer-
cised one or two times, but after using “shame” to try to bring
someone around to following rules, there would be other punish-
ments that would be imposed in an ever-greater level of cost to
the recipient. The final punishment might be rather severe.
I also observed punishments being administered in the field
and was puzzled, because one could not explain such punish-
ments by users themselves using game theory. Therefore, I
asked Roy Gardner to develop a rigorous game-theoretic model
and worked with James Walker to test that model in the lab.
When we gave the participants in an experiment an opportu-
nity to pay a fee to fine someone else, they did indeed use it
contra to the game theory prediction. In fact, we found they over-
used it. We did not quite know how to explain the overuse, but we
finally used the term “blind revenge” to explain the fact that fre-
quently the sanctioner would direct the fines against others
whose computerized record showed that they were highly
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cooperative. We thought they probably figured that the coopera-
tors were initially fining the non-cooperators and the non-coop-
erators then fined the cooperators in revenge.
In the massive case studies we had worked through, we did not
find many cases of blind revenge. Hence, we decided to move to
the next step in the lab and give participants an opportunity to
communicate and decide on their own rules. Those who
engaged in self-governance then did not use fines very often.
They increased their levels of cooperation to the point that
their net benefits were very close to optimal. Thus, the combi-
nation of agreement and discussion first and evidence that
others were cooperating, led to a much better result than an
externally designed sanctioning system without a set of rules
that the participants had agreed to.
Although in the Janssen et al. (2010) study we did not give par-
ticipants an opportunity to design their own rules, we gave them
the opportunity to simultaneously engage in communication and
use of fines, the use of fines alone, and the use of communication
alone. As Guala comments, when communication and punish-
ment opportunities were combined, the subjects did the very
best in the lab.
There are several issues being debated by a variety of very dis-
tinguished scholars. There is no question that humans have the
capability of engaging in serious punishment of each other; but
that should not lead us to conclude that the way of achieving
long-term sustainability is by enabling participants to punish
each other without enabling them to engage in serious discourse
about the rules they want to adopt and how they should be
observed and sanctioned. When participants in a dilemma
setting are able to engage in serious discussion, debate about
their joint future, and agree on rules that limit strategies, they
have much less need to use punishment against defectors. Moni-
toring each other and initially shaming those who do not comply
with their rules is, however, an essential component for sustain-
ing that cooperation over time. Stronger sanctions are not often
needed, but their authorization backs up the use of mild sanc-
tions when rule-breaking behavior is initially observed. Our
recent research related to forestry institutions around the
world demonstrates that when the users monitor each other’s be-
havior in a forest, forest conditions are substantially enhanced
(Coleman 2009; Coleman & Steed 2009; Chhatre & Agrawal
2009).
I am glad to see these issues being raised in a way that makes it
possible to move forward to a better understanding of the role of
punishment in overcoming social dilemmas of various kinds.
Importing social preferences across contexts
and the pitfall of over-generalization across
theories
doi:10.1017/S0140525X11001294
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Abstract: Claims regarding negative strong reciprocity do indeed rest on
experiments lacking established external validity, often without even a
small “menu of options.” Guala’s review should prompt strong
reciprocity proponents to extend the real-world validity of their work,
exploring the preferences participants bring to experiments. That said,
Guala’s approach fails to differentiate among group selection
approaches and glosses over cross-cultural variability.
We agree with Guala that it can be difficult to draw conclusions
about human evolution from highly controlled experimental
games. Controlling any and all third variables facilitates replica-
tion and repetition, enabling comparison of behavior across
experiments (Guala 2005). However, striving for internal validity
introduces a double-edged sword: Economic games provide
insight, but they present only a rough approximation of the real
world. Strong reciprocity arguments often strive to connect
game play to real life by citing anecdotal evidence. Nevertheless,
though we endorse caution in interpreting experiments, Guala
himself overlooks the incorporation of real-world aspects into
recent field-based economic games. This research allows
greater insight into the societies under investigation. Moreover,
we take issue with both Guala’s homogenizing account of
group selection theories and his failure to acknowledge variability
across subsistence groups. That said, we believe the present
article should spur strong reciprocity theorists to further
explore the variable social preferences exhibited by participants.
A narrow interpretation of experimental economic games – an
uncontroversial reading of the evidence, as Guala notes –
suggests that “punishment mechanisms are useful methodologi-
cal devices to observe social preferences” (sect. 5, para. 2, italics
in original). We agree. These social preferences have been some-
times termed “informal norms,” including norms of fairness and
reciprocity (Guala 2008). For example, Western participants are
annoyed and often angry if another participant has a larger net
gain than they do (Dawes et al. 2007; Fehr & Ga¨chter 2002). If
internal validity is rigorously sought within experiments and
maintained across experiments via replication, we can expect
any differences in game play to correspond to differences in
social preferences applied by participants to the experimental
context. The issue with external validity arises because game
play, by virtue of experimental control, is far-removed from the
real-life situations strong reciprocity theorists seek to explain.
We agree that the simple design of many games necessitates
caution in interpretation. We do not mean that all economic
games are overly simplistic, but that it is difficult to make infer-
ences without control groups of sorts. Many experiments cited
by strong reciprocity theorists do not allow for coalition for-
mation, reputation building, or less expensive punishment
options. Rockenbach and Milinski (2006) found that reputation
formation matters: Public goods contributions were greater
when costly punishment and indirect reciprocity (i.e., withhold-
ing cooperation) were united with reputation building, and par-
ticipants preferred to join these groups. Similarly, Jacquet et al.
(2011) have demonstrated that both negative and positive repu-
tational consequences external to the game context enhance
cooperation within the game context. Egas and Riedl (2008)
found that low-cost and high-impact punishment best promotes
cooperation. These results support the idea that costly punish-
ment is probably not as common when “the full menu of strat-
egies” (target article, sect. 6, para. 3) is available.
Guala’s primary concern is the extent to which economic
games reflect punishment mechanisms “in the wild.” Though in
the past Guala (2008) applauded the MacArthur Foundation–
sponsored Economic Man studies, in the present article he
emphasizes that the incidental introduction of cultural practice
by some researchers (Henrich et al. 2005, Table 4) and partici-
pants (Henrich et al. 2005, sect. 8) is not equivalent to an exper-
iment designed to reflect on the particular population of study.
Guala is not the only observer to raise concerns about the exter-
nal validity of field-based games such as Economic Man (e.g.,
Gurven & Winking 2008); however, he overlooks more recent
efforts to bring external validity to economic games in the field
context. Notable recent field studies have endeavored to match
games to context, and to derive clear insights about costly moni-
toring and punishment within a particular cultural group (see
Jack 2009; Lamba & Mace 2010; Rustagi et al. 2010).
Despite the strengths of the present review, Guala risks the
same pitfall for which he criticizes others: over-generalization.
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His failure to differentiate among theories of (what he terms)
“group selection” does a disservice to the understanding of this
area of study. There is a significant difference between biological
group selection and gene-culture coevolution (for discussion, see
West et al. 2011). By describing propensities to internalize norms
as an aspect of our innate psychology and explaining the
cooperation-enhancement of some norms as the product of cul-
tural group selection, gene-culture coevolution theory affords
greater variability across groups than does biological group selec-
tion theory. While important, these distinctions are admittedly
sometimes obscured in the literature, even though connections
can be separately drawn between biological group selection
and strong reciprocity, and between gene-culture coevolution
and strong reciprocity (e.g., Fehr et al. 2002).
The above distinctions are important because, at the empirical
level, Guala provides a simplified view of small-scale societies
that minimizes variation among them. Guala distills the variety
of punishment behaviors outlined in Boehm’s (1999) research,
drawing generalizations about homicide in hunter-gatherers,
among other things. Boehm (1999) himself reports that a
dearth of punishment data required him to use unsystematic
methods of sampling. Today, better archived ethnographic
materials afford more systematic gleaning of examples of punish-
ment (though the cases themselves remain anecdotal). Addition-
ally, by dwelling on fission-fusion as a conflict management
strategy, Guala overlooks ecological variation that influences
the availability of this strategy. For example, 25% of hunter-gath-
erers in a sample of 340 societies are actually sedentary (Marlowe
2005), making fission a less ready solution for conflict.
Guala’s review of negative strong reciprocity provides a useful
platform for subsequent work. We would like to see more even-
handed treatment of both the relevant theories and the available
ethnographic data. That said, we agree that, regardless of their
cultural group, participants face a contrived social situation in
economic game experiments. Investigators need to focus on the
preferences participants bring to experimental games, including
(1) explaining the origins of these preferences, (2) understanding
how they manifest in real-world situations, and (3) accounting for
individual- and group-level differences in preferences.
Culture: The missing piece in theories of weak
and strong reciprocity
doi:10.1017/S0140525X11001300
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Abstract: Guala does not go far enough in his critique of the assumption
that human decisions about sharing made in the context of experimental
game conditions accurately reflect decision-making under real conditions.
Sharing of hunted animals is constrained by cultural rules and is not
“spontaneous cooperation” as assumed in models of weak and strong
reciprocity. Missing in these models is the cultural basis of sharing that
makes it a group property rather than an individual one.
Guala rightly draws attention to the fact that human decision-
making under experimental game conditions cannot be extrapo-
lated directly to decisions made under the real conditions. For
example, the Ju/‘hoansi (!Kung san) make decisions in real life
that contradict their behavior in experimental game conditions
(Wiessner 2009). The disconnect relates to decisions being pre-
dicated on both a biological and cultural heritage (Read
2010a); hence, the behaviors observed in a game context are a
complex mixture of background predispositions and the
conditions specified in the game context, and need not mirror
decisions made during daily life.
Guala does not go far enough, though, in his discussion of the
disjunction between experimental and real conditions. In an
endnote he observes that current theories of reciprocity based
on game theory have not drawn upon the concept of reciprocity
previously developed in anthropology (e.g., Sahlins 1972/1974)
to account for the informal exchange of goods and services that
is part of social life in human societies (see Note 2 in the target
article). However, he does not follow up on his observation and
instead limits his argument to a discourse on weak versus
strong reciprocity, as if the only matter at issue is whether we
account for cooperative behavior in human societies by one or
the other of these two competing theories.
Running deeper than the surface issue of whether experimental
evidence for strong reciprocity can be extrapolated to behaviors in
natural conditions, is whether our perception of cooperative be-
havior in human societies has been framed correctly in the first
place. Guala, like most researchers in this area, accepts uncritically
the notion that small-scale human societies such as hunter-gath-
erers can be characterized as “acephalous social orders based on
spontaneous cooperation” (sect. 8, para. 2, emphasis added).
From the assumption of “spontaneous cooperation,” it follows
that relevant evolutionary questions are: How and under what con-
ditions will there be selection at the individual level for
cooperation as a trait? And, how and under what conditions will
a population composed of individuals with a cooperation trait be
stable against invasion by a “free-rider” trait?
The problem with formulating cooperation in this manner,
along with its attendant questions, lies in the lack of evidence
that individuals in small-scale societies are spontaneous coopera-
tors. Consider how food resources are shared. In a hunter-gatherer
society such as the Ju/‘hoansi, food resources “in the wild” are col-
lectively owned, in the sense of collective rights of access, by a resi-
dence group of families closely related through culturally
constituted kinship relations (see Read 2001; 2007, for the differ-
ence between biological and cultural kinship). Rights to those food
resources depend on membership (temporary or permanent) in a
residence group. Collective ownership of resources changes into
individual ownership by the mode of procurement and character-
istics of the resources. Resources that come in small units are
accessible to any able-bodied adult on a regular basis, and have
low risk of failure on each procurement episode (such as, but
not limited to, vegetal foods); these are transformed from collec-
tive into individual ownership through foraging. Resources that
come in relatively large units are differentially accessible by
adults according to individual skills, and have high risk of failure
on a given procurement episode (such as game animals); these
resources are considered to be collectively owned through
hunting. For the latter, ownership changes from collective to indi-
vidual according to culturally specified rules of sharing that
remove decisions about sharing from the individual hunter to
the group as a collectivity. Among the Ju/‘hoansi, for example,
the cultural rule is that the owner of the arrow that killed the
animal (who need not have been present during the hunt) distri-
butes the meat from the animal (Marshall 1976). Among the Net-
silik Inuit, seals killed in winter hunting through their breathing
holes in the pack ice were distributed in accordance with a cultu-
rally constituted system of “sealing partners” (Balikci 1970). Cul-
tural rules like this make meat-sharing a group-level, not an
individual-level, trait (Read 2012).
In general, resources that are individually owned are not
subject to cultural rules of sharing. Individually owned resources
are shared within a family (with a culture specific definition of
what constitutes a family) and without cultural rules. Sharing
within a family corresponds to “spontaneous cooperation.”
However, we need neither weak nor strong reciprocity to
account for sharing and cooperation within a family.
Individually owned resources allow for individual decisions
about whether they should be kept or given to others, but the
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act of gift giving is a social one (Mauss 1924/1990). Gift-giving is
subject to cultural rules such as generalized reciprocity (Sahlins
1972/1974) in which A gives to B, with the (usually unstated)
understanding that B will reciprocate at some indefinite time in
the future and by an unspecified amount, as in hxaro gift giving
among the Ju/’hoansi (Wiessner 1977; 1982). Generalized recipro-
city is dependent upon trust by the parties concerned (Sahlins
1972/1974), and trust depends on close kin relations (kin being
understood in a cultural and not a biological sense). This is the
context where “punishment” comes into play, but punishment,
as Guala discusses, is not of the kind invoked in the theory of
strong reciprocity. Rather, it is social punishment in which the
transgressor is made to understand by various means that her or
his behavior is unacceptable as a kinsman. This, as pointed out
by Guala, is punishment by the collective against the individual,
by one’s kin against oneself. Among close kinsmen, social punish-
ment is effective because of one’s dependency on kin for surviving
in hunter-gatherer and other small-scale societies, not because of
the magnitude of the punishment in a material sense.
Cooperative behavior characterizes sharing of collectively
owned resources, but it is not “spontaneous cooperation” and
instead is determined through cultural rules. The specificity of
the cultural rules relates to the degree of risk that failure to
succeed in a resource procurement episode has for the survival
of members of the group. For the Netsilik Inuit, disputes over
sharing of seals hunted through the pack ice in winter could
lead to the breakdown of a winter sealing camp, thereby exposing
camp members to the risk of death through starvation (Balikci
1970). Correspondingly, the Netsilik had extensive and highly
specific rules for the sharing of seals that transformed the individ-
ual hunter into an agent for the group and removed decisions
about sharing from the hunter. In effect, the cost of a dispute
over sharing of seals was too high and too immediate to allow
for the sharing to be subject to individual decision-making even
if there were costly punishment as hypothesized under strong reci-
procity. In contrast, the Tiwi living on Melville and Bathurst
Islands off the northern coast of Australia had low risk and rela-
tively simple rules for sharing of hunter meat (Goodale 1971).
(Risk can be measured indirectly by the complexity of implements
used in resource procurement [Read 2008; Torrence 1989]. The
Netsilik used complex implements, and the Tiwi simple ones.)
The notion of cooperative behavior used in weak or strong
reciprocity theories is at odds with the facts of meat-sharing in
hunter-gatherer societies. These theories do not take into
account the major transformation that took place in the basis
for social organization during the evolution of human societies
(Read 2010b; 2012). That transformation is from societies in
which patterns of social organization and structure emerge
from face-to-face interaction of group members to relation-
based societies (Read 2012) predicated on behaviors formed in
accordance with systems of organization for the society as a
whole (Leaf & Read, in press), such as culturally constructed
systems of kinship relations that define the boundary for, and
internal organization of, the small-scale human societies from
which are derived all larger-scale human societies.
Towards a unified theory of reciprocity
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Abstract: In a unified theory of human reciprocity, the strong and weak
forms are similar because neither is biologically altruistic and both
require normative motivation to support cooperation. However, strong
reciprocity is necessary to support cooperation in public goods games.
It involves inflicting costs on defectors; and though the costs for
punishers are recouped, recouping costs requires complex institutions
that would not have emerged if weak reciprocity had been enough.
Guala engagingly criticizes the claim that strong reciprocity (SR)
explains human cooperation beyond the limitations of classic or
weak forms of reciprocity (WR) (direct and indirect reciprocity).
For advocates of SR, its unique success comes from two distinc-
tive characteristics: It is biologically altruistic, and it involves nor-
mative motivation. Guala shows convincingly that there is no
evidence of a biologically altruistic form of human reciprocity
outside the lab. I shall argue, furthermore, that normative motiv-
ation is present in weak reciprocity as well. In the end, SR is more
similar to weak reciprocity than its advocates would admit. None-
theless, there is some novelty to SR, although of a more modest
nature.
SR has four properties as initially introduced: (1) In contrast to
withdrawing cooperation, SR entails a net cost for the strong reci-
procator, both in the short and the long term and therefore
evolves through group selection; (2) it inflicts a direct cost on
defectors; (3) repeated Public Goods games (PGGs; i.e., n-
person Prisoner’s Dilemmas [PDs]) are its proper domain; (4)
it involves norms as socio-psychological mechanisms. Of these
four properties, Guala shows that the first one is an artefact of
lab experiments, with no real counterpart in the field.
However, the other three properties are instantiated often
enough in human institutions.
Properties (2) and (3) alone justify a distinction between SR
and WR. In PGGs (repeated n-person PDs where n  2) coop-
erators cannot discipline defectors by withdrawing contributions
in subsequent periods, as in direct and indirect reciprocity (Fehr
& Ga¨chter 2000a; Ledyard 1995). Therefore, a second stage of
the game is required, designed as a two-person game, where
cooperators target and inflict costs on individual defectors. This
two-stage structure is common to both the lab and the field.
However, punishers in the lab pay a fee, usually less than the
cost inflicted on the punished. Because retaliation against pun-
ishers is possible in the field, there is some reason to view this
as unrealistic. But far more common in the real world is that
humans device institutions to compensate punishers for their
costs. Tax officials fining tax evaders have usually little to fear
from them in terms of retaliation. Beyond that, they are paid
for their efforts. Guala’s convincing argument is that most field
examples of SR are like this case. The property listed above as
(1) has to be dropped, even if it was originally crucial.
Guala’s view is that WR alone is at work in the field whenever
punishers are compensated for inflicting a direct cost on defec-
tors, because no net costs are involved in the long term. But
the fact remains that in PGGs cooperation is enforced in a
second stage where punishers incur short-term costs that have
to be institutionally compensated. In some cases it is possible
to design a second stage where cooperators withdraw
cooperation from those who defected in the PGG (Milinski
et al. 2002). Defectors experience this as punishment and
increase their contributions. But this design is not always poss-
ible: Tax evaders have to be fined. There is, therefore, a deep
theoretical motivation to introduce a form of reciprocity that
differs from direct and indirect reciprocity. It is required in
relation to PGGs and leads directly to complex state or state-
like institutions like the Carte di Regola. If defectors in PGGs
could be punished by withdrawing benefits from them in direct
or indirect reciprocity games, humans would not have invented
those institutions.
Almost every worker in this field sees reciprocal altruists as
“solely concerned about future gains” (target article, sect. 3,
para. 3). In contrast, “Strong reciprocators cooperate because
they feel it is the right thing to do, and they are ready to
punish defectors at a cost” (sect. 3, para. 3). I want to argue,
instead, that moral normativity is present in every form of
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human reciprocity. This claim can be supported historically,
simply by showing that Trivers had fairness in mind when he
speculated about the psychological mechanism that supports
reciprocal altruism. Trivers’ reciprocal altruists demand
genuine psychological altruism from their partners: “Individuals
who initiate altruistic acts out of a calculating rather than a gen-
erous-hearted disposition” (Trivers 1971, p. 51) are “subtle chea-
ters.” Reciprocal altruists demand partners that signal character
traits like fairness. Evolutionary game theory designs strategies
that are more generous or forgiving than Tit for Tat, and also
more successful in the evolutionary dynamics (Kollock 1993).
In the real world, these behavior patterns signal unselfish charac-
ters, exactly what human players are looking for in the field.
Alternatively, we can reflect about the limitations of WR as
pointed out by advocates of SR. If one makes too close an
analogy between WR and the “game-theoretic result known as
the folk theorem” (target article, sect. 2, para. 7, italics in orig-
inal), advocates of SR immediately object that, in this case, WR
is only applicable when the conditions of the folk theorem
hold. In fact, these conditions never hold. But it seems inconsist-
ent for critics of WR to point this out and nonetheless insist that
Trivers’ reciprocal altruism is the instantiation of pure self-inter-
est leading to cooperation in the – nonexistent – conditions of
the folk theorem. Humans display reciprocal altruism only
because of a special psychology that substitutes for the absence
of those conditions. For example, as Frank (1988) has shown,
reciprocal altruism would not be possible without the moral
emotions counteracting the effects of temporal discounting.
Moreover, as shown in simulations of indirect reciprocity, one-
shot encounters in large groups are not an obstacle to
cooperation because humans have a real concern for reputation,
which circulates in a group through gossip. And despite the lack
of complete information regarding reputations, humans extrap-
olate the bits of information they can get hold of to character
traits stored in semantic memory. The emotions that solve the
discounting problem, and the selection of prospective partners
according to character traits like fairness, make reciprocators in
dyadic games psychologically unselfish, though they remain bio-
logically selfish by avoiding the costs of mutual defection. Note
that direct reciprocity in PDs is rare in nature; it requires
special cognitive and psychological traits that few organisms
besides humans can display.
Special human vulnerability to low-cost
collective punishment
doi:10.1017/S0140525X11000896
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Abstract: Guala notes that low-cost punishment is the main mechanism
that deters free-riding in small human communities. This mechanism is
complemented by unusual human vulnerability to gossip. Defenders of
an evolutionary discontinuity supporting human sociality might seize on
this as an alternative to enjoyment of moralistic aggression as a special
adaptation. However, the more basic adaptation of language likely
suffices.
Guala performs an invaluable service in clarifying the absence of
convincing empirical evidence for strong reciprocity as a likely
mechanism in the evolution and maintenance of modern
human sociality. As his survey shows, humans in small groups
without government generally defend their institutions and co-
operative norms against free-riding by the use of very low-cost
sanctions that are applied collectively. This implies that
Occam’s razor should be wielded against the proposals of some
theorists that hominid evolution involved an evolutionary discon-
tinuity that produced emotional satisfaction from moralistic pun-
ishment sufficient in motivational strength to subvert Hamilton’s
rule. However, there is another side to the picture that Guala
does not address, and which could yet motivate supporters of
evolutionary discontinuity hypotheses. The effectiveness of low-
cost social punishment among humans should lead us to ask
whether they are unusually vulnerable to such sanctions, and, if
so, whether a genetic change after the divergence of hominids
from the main ape branch might have directly promoted such
vulnerability.
As Guala reports, ethnographic evidence suggests that the
crucial condition for the effectiveness of socially distributed
low-cost punishment is the high aversiveness of emotions associ-
ated with shame and social guilt. Creative literature and reflec-
tive memoirs from all literate societies abound with accounts of
characters driven to extreme behavior, especially suicide and
homicide, by psychic discomfort associated with experienced
shame. The psychiatric clinical literature supports these cultu-
rally familiar interpretations (Lewis 1995). For an organism sus-
ceptible to such severe emotional pain from the knowledge that,
in the judgment of fellow community members, he or she has
diverged from prevailing normative expectations, it is rational
to take great care to minimize the probability of being an
object of negative gossip. Recognition of this point leads naturally
to the following hypothesis: Perhaps the crucial device for con-
trolling free-riding in humans is an evolved disposition to suffer
severely from awareness that one is widely perceived as norma-
tively deviant. To the extent that this hypothesis is deemed
worthy of scientific attention, we will then be led to wonder
whether the disposition in question is a direct product of
genetic selection and, if so, whether it is specific to humans.
The question of the generality of shame responses in social
animals is so far neglected. De Waal (1996) interprets some be-
havior of subordinate monkeys after indulging in copulations that
would be punished by dominants if they were present, as indicat-
ing precursors of shame and/or social guilt. However, a recent
extensive survey of cognitive structures and mechanisms that
support coordination and cooperation in intelligent social
animals (Emery et al. 2007) contains no index entries for these
emotions. Searches of standard citation indexes turn up little or
no rigorous empirical work. Two main factors may explain this
neglect. First, shame is not generally regarded by emotion
researchers following Panksepp (1998) as being among the
basic emotions expressed in mammals generally. This comports
with a tendency among emotion researchers to presume that
shame requires cognitively complex reflexive representation;
but a valid basis for this presumption is elusive, since there is
no reason why an animal might not experience the emotion
based on cues in conspecific behavior. Second, shame in
humans is reasonably assumed to be a proximate indicator of
fear of loss of social status, so in modeling may be assimilated
under this more general kind of cost. However, this side-steps
the question of whether the emotional aversiveness of shame
implies additional costs to normative violations, over and above
those associated with expected status losses themselves. When
we wonder whether human shame makes people uniquely vul-
nerable to low-cost social punishment, this is the question of
importance.
As argued in Ross (2007), and less directly in Dunbar (1996/
1998), possession of language, rather than a specially evolved
emotional response disposition, may be the key human distinc-
tion here. A nonhuman animal’s violation of a social norm is
likely to be known about and remembered only by actual wit-
nesses. By contrast, news of a person’s transgressions can be
spread widely through linguistic gossip and stored in the cultural
memory of the whole community, thereby multiplying costs to
the transgressor. Language also facilitates normative institutions
of collective forgiveness: A person’s violations can be almost
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costlessly punished, but then the punishment can also almost
costlessly be erased if word is passed around that gestures or
actions of restitution have been made. This is socially efficient
for collective punishers in an indirect way that amplifies the
low direct cost of the punishment action to its administrators.
Suppose that only high-cost punishment, such as physical vio-
lence, were available. In a society based on specialization of
labor, the resulting incapacitation of the transgressor is a collec-
tive cost to the community’s productivity. A similar point applies
to ostracism. Forgiveness conventions that can be encoded lin-
guistically allow effects of punishment on a norm violator’s pro-
ductivity to be cancelled after punishment has been observed
to be effective, so the violator’s contribution to the social
product can potentially be fully restored.
The capacity for language likely did involve a special evolution-
ary adaptation in the neural structures of early hominids (Deacon
1997). But this may have been sufficient for the establishment of
substantially enhanced effectiveness of low-cost punishment to
defend communities against free-riding, if emotional discomfort
at detecting signs of reduced social status were already in place.
Given evidence to date, it seems that postulating any additional
special adaptation is gratuitous. Evidently, however, this specu-
lation resting mainly on the point that absence of evidence isn’t
evidence of absence should be investigated by searching exper-
imentally for emotional distress in response to conspecific-
observed norm violations in intelligent non-human social
animals.
Strong reciprocity is not uncommon
in the “wild”
doi:10.1017/S0140525X11001324
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Abstract: Guala is right to draw attention to the difficulty of extrapolating
from the experimental evidence for weak or strong reciprocity to what is
observed in the “wild.” However, there may be more strong reciprocity in
real-world communities than he allows for, as strikingly illustrated in the
example of the Mafia.
Guala rightly emphasizes the difficulties involved in extrapolating
from the experimental evidence for reciprocity (whether strong
or weak) to the analysis of cooperation and punishment in the
“wild.” The experiments, which, as Guala says, are remarkably
robust, have significantly increased our understanding of the psy-
chology of trust and retaliation; and their extension to a wider
range of subjects in different cultural and social environments
has shown how far these may modify or redirect presumptively
universal predispositions and preferences. But they do not by
themselves generate testable predictions about the costs borne
by strong reciprocators in real-world communities, which
enhance the probability of the community’s survival and
reproduction.
Calculation of the costs of punishment in risk or effort is a very
different exercise from calculating monetary gains and losses.
Among the Bergdama, a decision that an offender is to be
thrashed, expelled, or put to death “is reached casually round
the camp fire, and if necessary the young men are then told to
enforce it” (Schapera 1956, p. 87). There is presumably a cost
to the young men so instructed, particularly if the offender may
resist. But the young men may welcome the opportunity for
the legitimate exercise of violence and anticipate a reward in
enhanced prestige. This is not revenge of the kind that is more
often triggered in small face-to-face societies by sexual jealousies
and antagonisms. But nor is it weak reciprocity. Nor are the
young men bounty-hunters rewarded in cash for the risks they
incur laying hands on a fugitive. The punishment is (we must
assume) effective in enforcing cooperation. But it is not easy to
see what the experimental literature contributes to the under-
standing of what exactly is going on.
If Guala is right, it is plausible to suppose that punishment of
defectors, free-riders, and cheats is cheapest either in small ega-
litarian societies where the sanctions are cultural (i.e., the infor-
mation affecting behaviour in the phenotype is transmitted by
imitation or learning) and weak reciprocity does most of the
work, or in fully evolved states where the sanctions are social
(i.e., the information is coded in rule-governed practices which
define institutional roles) and the punishers are rewarded for
punishing. There is very little net cost in punishment by ridicule
and ostracism of offenders where behaviour is easily monitored,
and very little net cost to punishers in a police state where they
are paid both to detect and restrain offenders and to punish
fellow-citizens who refuse to inform on them. But what about
the intermediate cases?
In the institutions for collective action which Elinor Ostrom
has studied to such good effect, Guala argues that the problem
of non-cooperation is resolved by removing the obstacles in
the way of non-costly punishment and that costs are incurred
more in setting up these institutions than in punishing defec-
tors. But “covenants without the sword” (Ostrom et al. 1992)
are not covenants without sanctions. In the inshore fishery
at Alanya in Turkey, the fishers are assigned to their locations
by lot at the beginning of each season, and the list of locations
is deposited with the mayor and gendarme. Cheating is
difficult because it is easy for the other fishers to observe it
and they have a common interest in ensuring that their own
rights will not be usurped. But they have also to be “willing
to defend their rights using physical means if necessary”
(Ostrom 1990, p. 220). There is an element of weak recipro-
city in the fishers’ relationships with one another, and
Ostrom reports that disputes are generally handled at the
local coffeehouse. There also appears to be a fit with the
model presented by Boyd et al. (2010), in which the total
cost of punishing a free-rider declines as the number of
punishers increases. But costs are still costs, and strong
reciprocity is waiting in the wings, so to speak, to ensure
that the covenant is renewed.
A striking example of strong reciprocity at work is the Mafia, as
documented by Gambetta (2009). The population under study is
as far as it is possible to imagine from a community of Good
Samaritans. It consists of adult males unconstrained in their be-
haviour either by the cultural sanction of conventional moral dis-
approval or the social sanction of control by agents of the state. Its
members depend on sustained and predictable cooperation
among themselves. But this involves trusting people of the very
kind from whom there is least reason to expect that trust will
be forthcoming. The survival and reproduction of the organiz-
ation is therefore critically dependent on the punishment of
non-cooperators against whom the sanction is severe physical
injury or assassination. Trust is sustained by a costly signalling
system which evolves by variation and selection in the classic
Darwinian manner to ensure that threats of punishment of defec-
tors are credible and, where implemented, efficient. Non-punish-
ers are required to demonstrate their trustworthiness by
punishing when ordered to do so, and they face the same
severe sanctions if they refuse.
Group selection then comes into operation as the “families” in
which cooperation is most successfully replicated drive those in
which it is less successfully replicated towards extinction. The
“families” are impermeable to immigrants carrying different
traits, and are relatively stable in composition. Mafiosi sometimes
allow their close kin to be recruited by other “families,” but this
does not compromise within-group behavioural homogeneity:
the incomers are recruited only because they are known to be
Commentary/Guala: Reciprocity
38 BEHAVIORAL AND BRAIN SCIENCES (2012) 35:1
https:/www.cambridge.org/core/terms. https://doi.org/10.1017/S0140525X11000914
Downloaded from https:/www.cambridge.org/core. University of Basel Library, on 30 May 2017 at 15:52:48, subject to the Cambridge Core terms of use, available at
trustworthy. Differences between groups are partly random, but
occasionally arise through the infiltration of an undercover agent
of the state. Some groups are in environments where they are
under more pressure than others from the state. But those with
a larger proportion of more trustworthy punishers have higher
survival rates.
Lab support for strong reciprocity is weak:
Punishing for reputation rather than
cooperation
doi:10.1017/S0140525X11000884
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Abstract: Strong reciprocity is not the only account that can explain
costly punishment in the lab; it can also be explained by reputation-
based accounts. We discuss these two accounts and suggest what kinds
of evidence would support the two different alternatives. We conclude
that the current evidence favors a reputation-based account of costly
punishment.
Guala reviews the anthropological literature on costly punish-
ment and convincingly argues that little evidence supports the
notion that costly punishment is responsible for maintaining
cooperation in small-scale societies. We agree with Guala’s
argument, but feel that it does not go far enough. Indeed, we
think Guala could expand this critique to findings from the lab-
oratory as well. In particular, we argue that costly punishment
observed in the lab may not support a model of strong recipro-
city either.
As the target article nicely reviews, proponents of strong reci-
procity often use examples of laboratory-based costly punishment
as evidence that cooperation evolved through strong reciprocity.
Unfortunately, strong reciprocity is not the only account that can
explain costly punishment in these laboratory settings. Another
view that could account for the laboratory evidence is repu-
tation-based models, in which costly punishment is favored by
virtue of reputational gains from punishing (Price 2008; Santos
et al. 2011). Under this view, individuals punish in order to
signal some non-observable underlying quality, such as an under-
standing of social norms (Fessler & Haley 2003).
Given that both strong reciprocity and reputation-based
accounts predict punishment in laboratory economic games,
how can we distinguish between these two alternatives empiri-
cally? One method is to explore the nuanced predictions that
each specific model might make. The major claim of strong
reciprocity is that individuals punish in order to increase
cooperation, and this claim makes two behavioral predictions.
First, people should be especially likely to punish non-coop-
erators relative to other norm violators. Punishment should
thus be directed more often at non-cooperation than other
immoral actions (e.g., infidelity, incest) that are unrelated to
cooperation. If individuals punish those who violate other
sorts of norms just as severely as those who violate cooperation
norms, this would suggest that punishment may not have
evolved to promote cooperation specifically. The second pre-
diction of strong reciprocity accounts is that cooperation
should be more influenced by punishment performed by
human agents than other types of punishment. To date,
many experiments have shown that people increase
cooperation when punishment is allowed (Fehr & Ga¨chter
2002), but no studies have shown that people respond to pun-
ishment more when it is performed by agents rather than any
negative contingency (Thorndike 1927). To test this
prediction, researchers would need to set up an experiment
where the probability of having one’s payments reduced for
defection is the same, but the punishment would come from
either a person or from a computer algorithm. Under strong
reciprocity, the punishment by human agents should be
more likely to increase cooperation than other types of punish-
ment and this differential influence of punisher type should be
more pronounced for punishment of non-cooperators than
other violations.
Reputation-based accounts also make specific predictions that
would not be expected under strong reciprocity accounts.
Specifically, these accounts predict that people should be
especially likely to punish if doing so can improve their repu-
tation with others and should be sensitive to cues related to
being observed. Much evidence in the laboratory has confirmed
these predictions. There is evidence that people give more to
punish defections when their decision will be known by other
participants than when their decision to punish will remain anon-
ymous (Kurzban et al. 2007; Piazza & Bering 2008b). Addition-
ally, individuals appear to improve their reputations by
appropriately punishing non-cooperators; punishers are seen as
more trustworthy and deserving of respect and are actually
rewarded monetarily (Barclay 2006; Nelissen 2008). These
pieces of evidence favor a reputation-based account.
There is, however, one piece of evidence that at first glance
might appear to go against reputation-based accounts: People
do still punish when anonymous (Henrich & Fehr 2003). None-
theless, there is at least one way to explain punishment in anon-
ymous one-shot interactions – people may have mechanisms for
punishing others to improve their reputation and this psychology
may misfire in economic games causing anonymous participants
to still punish at low rates (Price 2008). The target article dis-
misses this misfiring account for punishment because people
still take costs to punish even when they self-report that they
understand the one-shot nature of the interaction, give less in
one shot dilemmas than they do in sequential situations, and con-
tinue to give even after repeated trials.
This is a point where we disagree with the target article, as we
feel that a misfiring explanation can account for participants’ be-
havior. To better understand this view, consider an analogous
argument in a different domain, that of mating strategies.
Teenage boys often take costs to buy pornography, even
though they would surely self-report that they understand that
they cannot reproduce with the attractive centerfold (Hagen &
Hammerstein 2006). This mating “misfiring” phenomenon is ana-
logous to the performance of participants who punish at cost even
though they report understanding the relevant aspects of anon-
ymity. In the same way that pornography tricks men’s well-
designed mating psychology by providing images of attractive
women that could provide a great mating opportunity in the
real world, punishment studies may trick people’s well-designed
reputation psychology by providing clear norm violations that
could provide a great reputation building opportunity if they hap-
pened in the real world. In both cases, people can tell the differ-
ence between the artificial (one-shot interaction/pornography)
and the real thing (repeated interactions/real women), yet they
still respond to the artificial stimulus and do so even after
repeated trials. In the case of mating “misfiring” we don’t
demand a new psychological explanation (e.g., strong eroticism;
Tooby et al. 2009), so it isn’t clear that we should in the punish-
ment case either.
A true understanding of the mechanisms underlying punish-
ment in laboratory studies of cooperation will involve moving
away from a focus on whether individuals take costs to punish
others and instead investigating what cues influence one’s will-
ingness to punish. This focus on specific predictions in the lab
and the target article’s focus on investigating things more natur-
alistically will together move the field toward a better under-
standing of how punitive sentiments function in people’s minds
and in the broader human society as a whole.
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Altruistic punishment as an explanation of
hunter-gatherer cooperation: How much has
experimental economics achieved?
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Abstract: The discovery of the altruistic punishment mechanism as a
replicable experimental result is a genuine achievement of behavioural
economics. The hypothesis that cooperation in hunter-gatherer
societies is sustained by altruistic punishment is a scientifically
legitimate conjecture, but it must be tested against real-world
observations. Guala’s doubts about the evidential support for this
hypothesis are well founded.
Guala appraises the hypothesis of strong reciprocity in the light of
anthropological evidence from hunter-gatherer societies. Much
of his discussion focuses on a particularly distinctive implication
of this hypothesis, namely, the existence of altruistic punishment.
An individual A engages in altruistic punishment when she incurs
costs to punish some other individual B for an action by B which
is contrary to social norms but not specifically directed at A.
The discovery of the mechanism of altruistic punishment is an
achievement of behavioural and experimental economics. As
Guala documents, there is now an influential literature arguing
that altruistic punishment plays a fundamental role in stabilising
cooperation in hunter-gatherer societies. If that claim were true,
it would suggest the hypothesis that modern humans have hard-
wired preferences for altruistic punishment; and were that
hypothesis confirmed too, the methods of behavioural economics
would have led to a major discovery in the domain of natural
science. But is the claim justified?
Guala’s review of the anthropological evidence suggests that it
is not. I cannot claim expertise in anthropology, but I find the
review convincing and consistent with my reading of a collection
of research papers selected by leading advocates of strong reci-
procity (Gintis et al. 2005; Sugden 2007). It seems that economic
cooperation in hunter-gatherer societies is mainly among kin and
between directly reciprocating partners. Individual acts of “pun-
ishment” (perhaps better described as revenge) are usually in
response to harmful behaviour directed at the revenge-taker, as
in many sexual conflicts, and tend to be discouraged by third
parties who fear the socially destructive effects of cycles of
revenge. If one person violates a norm without directing the
harm at particular others, punishment tends to be a collective
act, structured so that the cost to any individual is very low. It
is well known that gossiping and ridicule are common punish-
ments in hunter-gatherer societies. Guala is particularly convin-
cing in suggesting that these practices allow coalitions of
punishers to form without there being any obvious ringleader,
and hence with minimal cost to individuals.
In the rest of this commentary I accept Guala’s assessment of
the anthropological evidence, and focus on the apparent conflict
between this evidence and experimental observations of altruistic
punishment. Is this conflict symptomatic of flaws in the method-
ology of experimental economics?
It is useful to consider how the hypothesis of altruistic punish-
ment originated. From at least the 1960s, economists recognised
that public goods are sometimes supplied through voluntary con-
tributions. Some explanations of this fact postulated that donors
were motivated by individual incentives (e.g., Olson 1965).
Others postulated non-selfish motivations – usually altruism,
but positive reciprocity was also proposed (Sugden 1984). With
the development of experimental economics, the explanation of
voluntary contributions to public goods became a prominent
research programme. In the experimental design most commonly
used in this programme, subjects interact anonymously in a game
with real monetary payoffs. Each subject has an incentive to free-
ride, but all subjects gain if all contribute. Face-to-face social
pressures are screened out as far as possible, with the aim of iso-
lating and investigating non-selfish motivations (or “social
preferences”).
This line of research has led to three main conclusions. First, a
significant proportion of individuals make positive contributions,
contrary to the assumption of self-interest. Second, individuals’
contributions tend to be positively correlated with one another,
as implied by positive reciprocity. Third, as the game is repeated,
the rate of contribution decays. The best explanation of these
findings seems to be that they result from interaction between
two types of individuals in the population – free-riders and posi-
tive reciprocators. The positive reciprocators gradually withdraw
from cooperation as they find insufficient reciprocation from
others (e.g., Bardsley & Moffatt 2007).
Fehr and Ga¨chter (2000a) initiated a new line of research by
establishing that the tendency for contributions to decay can be
overturned if, after each round of the public good game, each
subject has the opportunity to impose costly punishments on
individual others. For this mechanism to work, there must be
some subjects with an “altruistic” preference for punishing
free-riders, but Fehr and Ga¨chter showed theoretically that
there can be high and stable rates of contributions even if the
proportion of such individuals is quite small and their preference
for punishment is quite weak. There is now a large body of exper-
imental evidence showing that, if the cost of punishing is low rela-
tive to the cost of being punished and if those being punished do
not have the option to retaliate, high rates of contributions are
sustained. The implication is that, if placed in this experimental
environment, a sufficient proportion of individuals reveal a suffi-
ciently strong preference for altruistic punishment for
cooperation to be stabilised.
I agree with Guala that there has been real scientific progress
here. The mechanism by which altruistic punishment can
support cooperation is a genuine discovery which grew out of a
programme of sound experimental research. But I agree too
that there are many reasons for caution about extrapolating
from these experiments to cooperation problems in real life. In
particular, the anonymised experimental environment filters
out mechanisms by which face-to-face contact might inhibit pun-
ishment; instead, it channels negative affective responses into
punishment.
Understood as a brave conjecture inspired by experimental
research, the hypothesis that hunter-gatherer cooperation relies
on altruistic punishment is scientifically legitimate. But the
hypothesis must be tested against real-world observations; and
if it fails, it fails. Good science does not always succeed.
Punishing for your own good: The case
of reputation-based cooperation
doi:10.1017/S0140525X11001336
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Abstract: Contrary to Guala, I claim that several mechanisms can explain
punishment in humans. Here I focus on reputation-based cooperation –
and I explore how it can lead to punishment under situations that may or
may not be perceived as being anonymous. Additionally, no particular
mechanism stands out in predicting an excess of punishment under
constrained lab conditions.
In explaining costly punishment in general, Guala’s article
focuses on (cultural) group selection, and subsequently “strong
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reciprocity.” But other mechanisms can also lead to punishment
and which might only appear to be altruistic. These mechanisms
include: kin selection; mutualism; pseudo-reciprocity, and direct
reciprocity (see overview in Bshary & Bergmu¨ller 2008). There is
also general reputation-based cooperation, where “helpful and
harmful acts [are returned] in kind” – even by third-parties
(Nowak & Sigmund 2005), and/or where net-benefits accrue to
both sender and receiver via the logic of costly signaling theory
(see Barclay & Willer 2007; Nelissen 2008). In this commentary,
I concentrate on such general reputation-based cooperation.
Within a reputation-based account, other-benefiting costs are
reimbursed by an increase in that individual’s reputation –
which is beneficial in the long run. Imagine an agent acts as an
altruistic punisher. In the long run, she may benefit since her
punishing will increase her reputation, which in turn will
render it more likely that she will benefit through the actions
and choices of others.
In general, a good reputation can increase the likelihood of
receiving future help (Wedekind & Braithwaite 2002) and of
gaining effective partners (Sylwester & Roberts 2010) – while it
decreases the likelihood of punishment (“bad” free-riders are pun-
ished) and shunning (Panchanathan & Boyd 2004). Push and pull.
Importantly, reputation might be established through several
routes (Russell et al. 2008): by direct interaction, by eavesdrop-
ping (e.g., A observes B and C interact), and by reporting
(gossip, e.g., A later reports to D). It is possible that repu-
tation-based cooperation may be sensitive only to the amount
of the cost paid (Nelissen 2008) but not to the form of the cost
(e.g., helping vs. punishing; cf. Semmann et al. 2004).
However, a reputation for being a punisher may also bring
special (or additional) reputational benefits based on the threat
developed through past punishment (dos Santos et al. 2011).
If the lab setup allows for reputation to be formed or passed
on, then this (positively) influences general group beneficial be-
havior (Milinski et al. 2002; Wedekind & Milinski 2000). Repu-
tation then also allows for individual benefits gained for
punishment (Barclay 2006; Nelissen 2008); and punishing also
increases with larger audiences (Kurzban et al. 2007). Thus,
reputation is an important factor in such games. But how does
reputation-based cooperation hold up in the light of punishing
in anonymous lab situations? Following and extending others’
work, I suggest that reputational concerns may still be key here.
Any perception of anonymity can be wrong: some audience
may be observing after all (Frank 1988). Thus, either the per-
ceived anonymity is real (“factual anonymity,” i.e., no audience)
or not (“false anonymity,” i.e., some audience). Benefits in false
anonymity are standard benefits in the reputation system:
increased reputation (e.g., Barclay 2006). An actor should thus
estimate the likelihood of the perceived anonymity being fac-
tually false, and should subsequently be more likely to punish
the likelier it seems that some audience is present after all. As
long as there is an overall net-gain across situations, this approach
should work. But, of course, such an estimate will sometimes be
wrong, and the actor may thus sometimes punish even in factual
anonymity. Some have proposed that this explains punishment in
anonymous lab settings, that is, that it may be ultimately due to a
somewhat fixed, but outdated, adaptation of the past (and poss-
ibly helped by a general rarity of factual anonymous situations
in the past). All this then falls under the label of the “Big
Mistake hypothesis” (Richerson & Boyd 2005) – an evolutionary
logic embraced by several authors (Burnham & Johnson 2005;
Hilbe & Sigmund 2010; Tennie et al. 2010; Trivers 2004). In
addition, subjects may still come to regard the test situation as
a falsely anonymous one today (a “nagging suspicion” may
remain; see Nowak & Sigmund 2005). In both cases, punishment
in factual anonymity may still be due to intended self-interest in a
reputation based system.
These explanations may still assume that any act of punishment
in factual anonymity must always be associated with a net-cost for
a reputation-based cooperator. But there might even be a net-
benefit. As already mentioned, reputation can be passed on in
the absence of audiences – through gossip. In this way even a
punisher observed by no one may later benefit – namely, if the
act of punishment enables him to later convince others that he
indeed punished. This may be possible: his “bragging” will
likely be more convincing if in fact he did punish, because (at
least some) listeners can detect lies (Ekman & O’Sullivan
1991). Additionally, it is cognitively less costly to tell the truth
(Paglieri 2007), and these costs may help outweigh the costs of
the punishment. Finally (depending on the sort of punishment),
others may observe the effects of his punishment and may there-
fore be able to independently validate his reports. Granted, in
modern economic games these effects may be negligible, but
the general Big Mistake logic might apply also here.
The scenario just described may explain the general presence
of punishment in anonymous lab situations, but what about the
apparently excessive frequency of punishment in the lab reported
by Guala? Guala points out that punishment is often the main
way in which participants can influence others’ behavior in
such economic games. The reason why we do not see equally
high levels of punishment under field conditions may therefore
simply be that real life offers more behavioral options that can
influence others’ behavior than the lab usually does. In addition,
punishment seems to be a less preferred option in general
(maybe even a “last resort”) – Guala mentions the fear and cost
of retaliation (see also Barclay 2006; Hill et al. 2009). In sum,
special conditions in the lab (lack of choice; regardless of prefer-
ence) in comparison to the field (availability and preference for
other behavioral options) could explain the discrepant findings
of punishment frequencies reported in Guala’s article.
ACKNOWLEDGMENT
The author thanks Keith Jensen for helpful comments.
What we need is theory of human cooperation
(and meta-analysis) to bridge the gap between
the lab and the wild
doi:10.1017/S0140525X11000872
Paul A. M. Van Lange, Daniel P. Balliet and Hans IJzerman
Department of Social and Organizational Psychology, VU University,
Amsterdam, 1081 BT Amsterdam, The Netherlands.
pam.van.lange@psy.vu.nl dp.balliet@psy.vu.nl
h.ijzerman@psy.vu.nl
http://www.paulvanlange.com
http://h.ijzerman.googlepages.com
Abstract: This commentary seeks to clarify the potential discrepancy
between lab-based and field data in the use and effectiveness of
punishment to promote cooperation by recommending theory that
outlines key differences between the lab and field, such as the shadow
of the future and degree of information availability. We also discuss a
recent meta-analysis (Balliet et al. 2011) that does not support all
conclusions outlined in Guala’s target article.
As shown in experimental research in laboratories, introducing a
system whereby people can punish non-cooperators at a cost to
self effectively promotes cooperation (e.g., Fehr & Ga¨chter
2002; for a recent meta-analysis, see Balliet et al. 2011). Such
lab-based research findings are now being challenged in
Guala’s provocative target article, which reviews evidence from
anthropology (and some other disciplines) to reach the con-
clusion that people may not engage in costly punishment to
encourage cooperation outside the laboratory. Although Guala
identifies an important discrepancy between lab-based and
field data, we argue that this discrepancy, at least as it currently
exists, is less problematic than the target article suggests. We
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emphasize two solutions to understanding this discrepancy:
namely, theory and meta-analysis.
From the lab to the “wild”: Why we need theory. Social
interactions during lab-based studies differ substantially from
interactions in the “wild.” According to interdependence theory
(Kelley et al. 2003; Van Lange & Rusbult 2012), such
differences in social interactions are likely rooted in profound
differences in the situations that people face. What might be
key differences in interdependence between situations in the
lab and the wild? One important difference is the one between
single-trial versus repeated interaction (i.e., temporal
structure). In small communities, people typically know each
other, have a history of social interaction experiences, and may
have formed strong attachments to (some) other members of
their community. In contrast, in the lab, researchers have
almost exclusively relied on strangers. Moreover, there is
almost always an interdependent future ahead of people in the
wild, which is not typical for lab research.
Another situational feature of interdependence theory is infor-
mation availability. There is little doubt that the “rules of the
game” are clearer in the lab than in the wild. For example, in
the lab, it is often specified how costly an action is for a person,
but in the real life such costs are often less tangible or known.
Psychologically, the lack of information about others’ prefer-
ences, magnitude of costs, and the like, challenge important pro-
cesses such as those linked to risk, uncertainty, and interpersonal
trust.
The next question is, of course, this: In what ways might tem-
poral structure and information availability be important to our
understanding whether costly punishments are effective, or
why they are used only sporadically in the field? Temporal struc-
ture is important because it is linked to the history of social inter-
action experiences as well as the anticipated future of social
interaction. The history is important to relationship develop-
ment, including growth or decline in feelings of attachment,
and trust, along with its manifestations and embodiments (e.g.,
IJzerman & Koole 2011). The future is important because it
may trigger the “shadow of the future” (Axelrod 1984); that is,
an implicit or explicit mindset that tends to promote cooperation,
so that punishment is less often called for (Van Lange et al.
2011). In light of the future, what might people do? It seems
reasonable to expect that people first start to communicate, or
to gossip, as Guala notes, before seeking punishment in any
more material, or tangible sense.
Information availability may also affect punishments of non-
cooperators. Costly punishment may be less likely to be used if
one is not completely confident that another person intentionally
acted as a non-cooperator. For example, in everyday life, unin-
tended errors (called noise) are quite commonplace, in that exter-
nal barriers prevent a person from translating his or her
cooperative intentions into cooperative action (e.g., Van Lange
et al. 2002). Given that people at some level are likely to
realize that particular outcomes are not intentional, it is likely
that people might give each other the benefit of the doubt.
And in light of incomplete information, people may seek infor-
mation about the intentionality of an action instead of immedi-
ately punishing a non-cooperator.
From the lab to the “wild”:Whyweneedmeta-analysis. While
theory provides the concepts and logic, a meta-analysis provides
the comprehensive databank – from the lab and the field – that
should allow for rigorous conclusions. In this regard, it is
interesting that Guala’s narrative review of the lab studies
reaches the conclusion that “‘costly’ punishment works only if it
costs relatively little” (sect. 12, para. 3). However, in a recent
meta-analysis of incentives and cooperation including 187 effect
sizes from both psychology and economic studies, Balliet et al.
(2011) found that costly punishments (and rewards) were more
effective at encouraging cooperation, compared to when
punishments were free to administer. They interpreted their
findings in terms of interdependence theory (Kelley et al. 2003;
Van Lange & Rusbult 2012), noting that people translate the
costs of administering punishment as a strong indicator of benign
intent. Hence, the conclusion about the cost of punishment
reached by Guala may be inaccurate because of a restricted
survey of the literature.
Concluding remarks. Interdependence theory provides a
taxonomy of situations that can be fruitfully used to explicate
the key differences in situational structure between the lab
and the field. This theory provides much needed insight
into the key elements of situations that affect social interaction
processes in dyads and groups. We have suggested the
relevance of temporal structure and information availability
for understanding the discrepancy between lab and field
research on costly punishment, although other features (e.g.,
asymmetries in dependence) might be crucial as well.
We hope that field data about the topic of punishment (and
reward) and cooperation grow, and that their operationalizations
match those of the lab. Likewise, we hope that researchers in the
lab focus more strongly on key features of interdependence that
characterize social dilemmas outside of the laboratory. Such
efforts should make future meta-analyses even more informative.
As Kurt Lewin noted, there is nothing more practical than a good
theory (Lewin 1952, p. 169). Perhaps we may add: We need good
data as well, as good data ultimately determine the contribution
of a meta-analysis.
The social costs of punishment
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Abstract: Lab experiments on punishment are of limited relevance for
understanding cooperative behavior in the real world. In real
interactions, punishment is not cheap, but the costs of punishment are
of a different nature than in experiments. They do not correspond to
direct payments or payoff deductions, but they arise from the
repercussions punishment has on social networks and future interactions.
We applaud Guala for pointing out that the results of punishment
experiments cannot readily be generalized to “real-world”
situations. However, we disagree with Guala’s assertion that
real-world punishment mechanisms such as ostracism and
public ridicule are cheap or even costless. Instead, the costs of
punishment can be very high, but they are of a different nature
than their typical implementation in experiments suggests. In
real-world interactions, the costs of punishment are usually not
in terms of direct payoff deductions for the individuals carrying
out the punishing. Instead, the effects of punishment on the
punishers are more hidden and indirect, because they result
from the repercussions of punishment behavior on social
networks and social interactions. There are at least four reasons
why such “social” costs of punishment can be substantial.
Punishment may have repercussions leading to a less
favorable equilibrium with lower payoffs. In evolutionary
ecology, one distinguishes between the direct and the ecological
costs of a trait. For example, Strauss et al. (2002) discuss
the costs of resistance to herbivory in plants. Direct costs of
herbivory resistance can mostly be described in terms of
resource allocation; resources allocated to defense mechanisms
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cannot be allocated to growth or reproduction. The ecological
costs of herbivory resistance are more long-term and
indirect; examples are decreased attractiveness to pollinators
or decreased competitive ability. The costs associated
with punishment mechanisms such as ostracism may be
distinguishable in a similar way. We agree with Guala that the
direct short-term costs associated with ostracizing free-riders
will often be low. However, on the longer term, there can be
strong negative implications. Ostracized individuals may
become desperados, causing a lot of trouble. They may resort to
antisocial or criminal behavior, affecting the feeling of safety in
their former group and necessitating protection measures. In
the worst case, trust and cooperation break down. This way, the
presence of ostracized individuals in the environment can lead
to a new equilibrium with lower payoff levels than in the
original state. Although there have been some experiments that
include ostracism as an option (e.g., Maier-Rigaud et al. 2009;
Masclet 2003), they do not accommodate those “ecological” costs.
Punishment in one type of interaction may have implications
for different types of interaction. Economic experiments
typically focus on a single type of interaction, such as a public
goods game. If punishment is incorporated in these
experiments, it can only affect behavior in that specific context.
This is not in line with how behavior is structured in humans
(and other animals). There is ample evidence that behavioral
tendencies in one type of interaction are closely correlated
with the behavior in quite different contexts. As shown
by evolutionary models from the biological literature (e.g., Wolf
et al. 2007; 2008), such correlation structures (called
“behavioral syndromes” or “personalities”) can be adaptive,
even if the behavior in a particular type of situation may appear
maladapted. For example, the tendency to show antisocial
behavior in a public goods context may – for good reasons – be
correlated with the tendency to actively participate in group
defense when the group is facing an external challenge.
Ostracizing individuals because of their behavior in a public
goods context may therefore have harmful effects later.
Punishment may destroy established hierarchies and role
patterns and lead to social unrest. The participants of a
typical economic experiment do not know each other well and
interact anonymously. In real life, many interactions take place
in small communities where individuals do know each other,
and are well aware of their place in the group. Individuals
differ in relevant aspects (like age, expertise, or authority), and
relationships between individuals (like leadership and social
rank) have been settled in the past. Such patterning of a group
due to well-established relationships between its members is
important, because it reduces conflict and facilitates division of
labor. Punishing an individual by social exclusion can break
down such group structures, leading to social unrest. The re-
establishment of stable social relationships can take a long
time, and some individuals may end up in a worse position
than they had before. Guala himself refers repeatedly to the
work of Ostrom (1990), who has shown that stable group
membership is one of the key predicting features making
institutions for collective actions viable.
Punishment may have asymmetric effects, thus leading
to tension between group members. Interactions in
economic experiments are usually random. In contrast, real-
world interactions take place in interaction networks that are
often highly structured. This can be important, because group
members may differ considerably in the way they are
connected to a punished individual. Individuals will differ not
only in the degree they suffer from the free-riding behavior of
a specific individual, but also in the implications that
punishment of that individual may have for them. Ostracizing
an individual may have a small effect on group member A,
while it severely affects the social network of group member
B. The costs and benefits of punishing a particular free-rider
can therefore be highly asymmetrical, leading to contrasting
preferences between group members and, as a consequence, to
social tension within the group.
If punishment were as cheap as Guala suggests, one would
expect that individuals would readily punish defectors. In con-
trast, daily-life experience tells us that individuals are reluctant
to punish free-riding group members. Denouncing others is
often considered a bad habit, even if these others exhibit anti-
social behavior. Groups of students assigned to a joint project,
for example, are typically not only reluctant to punish free-
riders, but even to call in an authoritative person (such as a pro-
fessor) to resolve the situation. In fact, whistle-blowing is con-
sidered more a vice than a virtue, as young children are already
being told by their parents or at school. This reluctance to
apply seemingly cheap punishment is an indication that the
hidden, long-term costs of punishment may be substantial. Econ-
omic experiments focusing exclusively on the direct costs of pun-
ishment are valuable, but they do not tell much about how
cooperation is stabilized in human societies. For a complete
understanding, the social costs of punishment should be taken
seriously.
When the strong punish: Why net costs
of punishment are often negligible
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Abstract: In small-scale societies, punishment of adults is infrequent and
employed when the anticipated cost-to-benefit ratio is low, such as when
punishment is collectively justified and administered. In addition,
benefits may exceed costs when punishers have relatively greater
physical and social capital and gain more from cooperation. We provide
examples from the Tsimane horticulturalists of Bolivia to support our
claims.
We agree with Guala that regulation of cooperation by punish-
ment is infrequent and often low-cost, at least in small-scale
societies. Analytical models and experimental studies suggest
that solutions to cooperative dilemmas do not depend on direct
punishment if individuals can opt out of unproductive partner-
ships (Aktipis 2004; Hauert et al. 2007) or assort with preferred
cooperative partners whether kin (Hamilton 1964) or non-kin
(Barclay & Willer 2007; Noe & Hammerstein 1994). Guala
cites Wiessner (2005), who observes that !Kung who shirk their
responsibilities are ignored more often than they are verbally
punished. Among traditional Tsimane horticulturalists of
Bolivia, most conflicts are between close kin and regular coopera-
tive partners (von Rueden et al. 2009), who generally prefer
reconciliation to revenge. Furthermore, defection among
parties with few long-term shared interests is more often met
with withdrawal and “voting with one’s feet” than with
punishment.
Guala does not distinguish second- from third-party punish-
ment, but strong reciprocity theorists argue that both contribute
to the maintenance of social norms (Fehr & Fischbacher 2004).
There is no consensus over whether third parties often punish or
punish “enough.” In experimental games, third-party punish-
ment is least common in small-scale societies (Marlowe et al.
2008), and third parties may be especially wary of becoming
involved in serious conflicts. A Tsimane man committed
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murder on two occasions, but punishment (public whipping) was
administered only after the second murder. The community that
sentenced and whipped him was not his resident community but
a more acculturated community with more influential men. Non-
partisan members of the murderer’s own community would not
risk the threat of his retaliation.
Punishment occurs when there is minimal risk of (1) losing a
valued exchange partner, (2) suffering reputational damage, or
(3) provoking retaliation. For example, a low-status Tsimane
man was in long-standing disputes with his neighbor over land
and with his son-in-law over investment in his daughter. With
few allies to support him, the man moved to another village
with his family, with plans to return in a few months. The next
day, the neighbor harvested the yucca from the man’s field,
and the son-in-law burned the man’s house. The neighbor and
son-in-law did not expect reputational damage or retaliation
because they had strong kin support within the community,
they could not be unambiguously identified as the punishers,
and the punished man had few allies.
Guala identifies gossip as a low-cost alternative to direct pun-
ishment. Gossip can spread reputation-damaging information
while obscuring the source of that information. Individuals may
also gossip to gauge and build community support for punish-
ment that is coordinated and more direct. As Guala argues, pun-
ishment that is coordinated carries less risk of retaliation and can
be more effective at stabilizing collective action than distributed,
individual acts of punishment (Boyd et al. 2010; Casari & Luini
2009). Among the !Kung, Wiessner (2005) found that most
harsh criticism was delivered by a coalition, and coalition-based
punishment was twice as likely to provoke conformity in the
accused. Among the Tsimane, most conflicts are confined to
the parties directly involved, but on occasion a small, informal
gathering of men will act as third-party adjudicators. The most
serious conflicts among the Tsimane, such as those involving
physical violence, are sometimes discussed in community-wide
meetings in more acculturated villages, where influential individ-
uals will try to generate consensus concerning the relative guilt of
the parties in conflict. The community may decide to inflict pun-
ishment, usually verbal censure, community service, or public
whippings on rare occasions. One village has a de facto rule
that the whipper not yet be a father; he has no risk then of his
children being targets of vengeance.
Coordinated sanctioning, however, may not be necessary to
explain why individuals punish free-riders and non-punishers.
Another explanation, which Guala does not discuss, relies on
inter-individual differences in formidability, endowments, or in
the expected gains from successful cooperation. Individuals
with greater physical or social capital can punish with less risk
of retaliation and with greater efficacy, and those who anticipate
greater relative gains from cooperation are more willing to absorb
costs of punishment to achieve those gains. In general, inter-
individual differences can be powerful catalysts of cooperation,
transforming prisoner’s dilemmas into mutualisms and resolving
second-order dilemmas of who punishes (Olson 1965; Ruttan
2008). Among the Tsimane, 66% of adjudicated conflicts were
arbitrated by men in the top 10% of coalitional support within
their community (von Rueden et al. 2009). These individuals
can steer conflict outcomes in their favor and their actions are
less likely to be challenged.
Inter-individual differences in the costs to punishing contrib-
ute to the establishment of leaders and followers. Collective
action, particularly in large groups, often depends on leaders
bearing the costs of coordination and punishment in return for
a greater share of the spoils (Hooper et al. 2010). Tsimane men
do not gain more direct material benefits from organizing collec-
tive fishing events or acting as leaders in face-to-face collective
action games (von Rueden et al. 2010), but long-term reputa-
tional benefits may be non-trivial. Positive reputations can
serve as insurance against times of need (Boone & Kessler
1999; Gurven et al. 2000) or as signals to mates and allies of
quality or cooperative intent (Bliege Bird & Smith 2005).
Where joint production is subject to greater economies of
scale, such as in agricultural societies, coordination and punish-
ment by leaders may pay even greater dividends.
We encourage more study of the role of inter-individual differ-
ences in the generation of punishment and cooperation. In the
lab, players often feel equally entitled and motivated, while
subject endowments are too often windfalls; these conditions
rarely hold in natural settings. As Guala recognizes, context
matters in shaping how social preferences impact behavior
(Gurven & Winking 2008; List 2006; Wiessner 2009), so
caution is required when making inferences from particular
experimental games. Some experimental games, however, have
introduced asymmetries into the effectiveness with which
players punish (Nikiforakis et al. 2011), into decision-making
authority over the distribution of public good shares (van der
Heijden et al. 2009), or into initial player endowments, as a func-
tion of individual inputs to joint production (Konigstein 2000).
With greater understanding of the pervasiveness of inter-individ-
ual differences and other cost-reducing conditions, punishment
may not appear so altruistic after all.
Perspectives from ethnography on weak
and strong reciprocity
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Abstract: To add ethnographic perspective to Guala’s arguments, I
suggest reasons why experimental and ethnographic evidence do not
concur and highlight some difficulties in measuring whether positive
and negative reciprocity are indeed costly. I suggest that institutions to
reduce the costs of maintaining cooperation are not limited to complex
societies.
Guala’s target article makes a most welcome contribution to the
discussion of strong reciprocity, crossing disciplines to compare
the findings of economic experiments and ethnographic evidence
from small-scale egalitarian societies, “in the wild.” It comes as no
surprise to anthropologists that the two do not concur;
cooperation in the wild is tamed by emotions accompanying
kinship, a factor lost in experiments that hinge on anonymity
(Wiessner 2009). Moreover, the one-shot material consequence
of punishment in experiments in no way parallels the multi-
shot social consequences of the same in real life. Grudges from
punishment, particularly by third parties, are infinitely retrieva-
ble and accrue; punishment begs retribution, petty or pernicious,
that so disrupts cooperation.
Significant also is Guala’s point that positive and negative
strong reciprocity are not the flip side of the coin. Cooperation
in small-scale societies is driven largely by benefits, not by
blows, whether social or physical. Strong punishers are not
rewarded for their sacrifices while strong positive reciprocators
are revered. Among the Kalahari Bushmen, pushing back to
regulate weak reciprocity provides the spice of daily life, but fre-
quent harsh punishers, particularly the few third party punishers,
are despised and called tshi n!ai or “biting thing.” In 62% of
Bushman conversations that involved some social sanctioning
where the camp leader was present, the leader refrained from
sanctioning in order to save his clout for subsequent mediation
(Wiessner 2005).
Whether positive and negative reciprocity are costly and thus
truly “strong” is difficult to measure in the field. For the six out
of 124 cases of sanctioning among the !Kung Bushmen that I
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evaluated as costly, three were over land rights, two over sexual
promiscuity, and one over deposing an aging leader. The costs
of reacting immediately were most likely to have been lower
than the consequences of no action for the land and sex disputes.
More than five coalition members shared costs of sanctioning in
all cases because the offender threatened the entire community.
In contrast, acts that appear to be positive strong reciprocity are
frequent in small-scale societies. I say “appear” because positive
strong reciprocity builds reputation or symbolic capital that may
be cashed in years later (Bourdieu 1977). A few studies suggest
that the costs of generous acts are balanced out by benefits in
the long-run (Smith et al. 2003; Wiessner 2002).
Sophisticated institutions to manage sustained cooperation are
not unique to complex societies. For example, compensation, a
form of restorative justice, practiced in Melanesia (Lemonnier
1990; Strathern 1971; Trompf 1994; Wiessner & Tumu 1998)
puts a neat twist on strong negative and positive reciprocity.
The victim’s kin require the offender and his kin to pay compen-
sation for insult, injury, homicide, or destruction of property; else
they threaten violent retribution. If the offending parties come
up with a generous payment, they receive fame and acclaim,
turning punishment to positive strong reciprocity. Lasting ties
are renewed and new ones may be created to produce a win–
win situation. People in small-scale societies are well aware of
the costs of punishment; institutions to reduce those costs did
not wait for the Leviathan.
Author’s Response
Strong reciprocity is real, but there is
no evidence that uncoordinated costly
punishment sustains cooperation in the wild
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Abstract: I argue in my target article that field evidence does not
support the costly punishment hypothesis. Some commentators
object to my reading of the evidence, while others agree that
evidence in favour of costly punishment is scant. Most
importantly, no rigorous measurement of cost-benefit ratios in
the field has been attempted so far. This lack of evidence does
not rule out costly punishment as a cause of human
cooperation, but it does pre-empt some overconfident claims
made in the past. Other commentators have interpreted my
article as an anti-experimental pamphlet or as a flat denial of
the existence of pro-social motives – which it was not intended
to be. While we have enough data to establish the existence
(and theoretical relevance) of strong reciprocity motives, I
argue in this response that their efficacy (and policy relevance)
has not been demonstrated.
R1. Introduction
Strong reciprocity theory is controversial, so it is not sur-
prising that the target article generated a diverse set of
commentaries. This diversity suggests that we are still a
long way from resolving the main disagreements, but it
also confirms that any attempt to clarify the empirical
status of the theory should be welcome at this stage of
the debate. I am grateful to all the commentators for
their feedback: I agree with a number of points they
have made – and when there is agreement, I will not
dwell upon it; but even when I disagree, the commentaries
will give me the opportunity to clarify the main theses of
my article and to try to articulate what remains to be done.
Although the target article is mainly about the empirical
status of the costly punishment story, it contains implicitly
an alternative account of human cooperation. This view is
in some respects unconventional, which may have caused
some confusion. It is worth stating succinctly before I
engage with the commentaries in detail. I believe that
the following four claims can be true simultaneously,
and that they explain the available evidence better than
alternative explanations:
1. Strong negative reciprocity is a real proximate cause
of human behaviour, and may indirectly promote
cooperation.
2. Punitive motives in particular sustain institutions that
administer sanctions, satisfying the moralistic preferences
of the cooperative members of society.
3. To be viable, however, these institutions typically
reduce the costs of sanctions and in particular prevent
the eruption of feuds triggered by uncoordinated
punishment.
4. Uncoordinated costly punishment thus is unlikely to
be a direct mechanism sustaining cooperation in the wild.
Successful societies either find ways to administer coordi-
nated punishment at low cost, or abstain from punishing
free-riders, as documented by anthropologists.
This view is unconventional in that it admits the exist-
ence of strong reciprocity, while downsizing its explana-
tory and practical relevance. It also draws a subtle
distinction between the reality of pro-social motives and
the channels through which they may (or may not)
promote sociality in the wild. It is not contradictory to
recognize the reality of a phenomenon and yet acknowl-
edge that it is of limited explanatory importance. Funda-
mentalists from both sides – who argue either that
strong reciprocity does not exist, or that it exists and is
an important cause of cooperation – will be disappointed,
but this is what the evidence suggests right now, as I have
argued in my target article and will continue to argue in
this response. I begin my replies responding to a couple
of commentators who share my distaste for
fundamentalism.
R2. Is strong reciprocity a straw man?
The first question to ask is whether I have got my polem-
ical target right. Since my argument depends on the exist-
ence of different research programmes in the study of
human cooperation, misunderstanding what these pro-
grammes are about would inevitably invalidate my
project from the start. Henrich & Chudek believe that
I have constructed a straw man – “an empty set of
‘strong reciprocity theorists’” – that does not reflect a
real scientific divide in the study of human sociality.
They claim that while weak reciprocity is a class of
theoretical models, strong reciprocity refers to a set of
empirical regularities for which a number of theoretical
explanations have been proposed, many of which are
actually of the weak reciprocity kind. So in comparing
Response/Guala: Reciprocity
BEHAVIORAL AND BRAIN SCIENCES (2012) 35:1 45
https:/www.cambridge.org/core/terms. https://doi.org/10.1017/S0140525X11000914
Downloaded from https:/www.cambridge.org/core. University of Basel Library, on 30 May 2017 at 15:52:48, subject to the Cambridge Core terms of use, available at
the weak and strong programmes, I would be making a cat-
egory mistake – comparing apples with oranges, so to speak.
In my target article I define strong reciprocity as the
propensity to reply “nice” to nice actions and “nasty” to
nasty actions (sect. 1, para. 1), even if this entails a net
cost for the individual agent. The strong reciprocity pro-
gramme, as I understand it, aims at explaining various
aspects of human sociality using models that incorporate
strong positive or strong negative reciprocity motives
(sometimes called “social preferences”) among their pre-
mises. The costly punishment hypothesis, which is the
main focus of my target article, is an important element
of strong reciprocity theory, that is, the idea that uncoordi-
nated costly sanctions supported by strong negative reci-
procity efficiently discipline free-riders and protect
positive reciprocators in social dilemma games.
Any label, of course, is bound to be imprecise: In
science, originality is prized, and there are few incentives
to repeat exactly the story told by other scholars.
Cooperation studies, moreover, are highly interdisciplin-
ary. Because scientists working in different fields have
different agendas, we should expect a certain amount of
heterogeneity within any programme. Like others before
me, I have therefore taken the “strong reciprocity” label
only as a useful ideal type. However, the fact that a
number of scholars are willing to defend the claims that
I have attributed to strong reciprocity theorists (see, e.g.,
the commentaries of Ga¨chter, Gintis & Fehr, and
Bowles, Boyd, Mathew, & Richerson [Bowles et al.])
demonstrates that I have not built a straw man. Many of
these claims concern the best way to explain theoretically
the regularities observed in punishment experiments. So
Henrich & Chudek’s interpretation of strong reciprocity
as primarily an empirical enterprise, uncommitted to a dis-
tinctive theoretical/explanatory strategy, is not shared by
other scientists in the strong reciprocity camp.
This does not mean, of course, that Henrich &
Chudek’s preferred interpretation is illegitimate. As
researchers who have made important contributions to
the study of human sociality, they are entitled to endorse
an interpretation that differs from that of “core” strong
reciprocity theorists. But they should not deny that such
a core exists and that it has become influential over the
last decade. Quite simply: Henrich & Chudek are not
“purists” (and wisely so, in my view).
R3. Are weak and strong reciprocity mutually
exclusive?
As evidence that I mischaracterize their programme,
Henrich & Chudek cite several papers in which strong
reciprocity theorists appeal to weak reciprocity mechan-
isms (such as, kinship, or reputation) to explain human
cooperation. But nowhere in my target article do I say
that weak and strong reciprocity are incompatible, nor
do I attribute this claim to strong reciprocity theorists.
The controversial issue is whether strong reciprocity has
a significant effect on cooperation, over and beyond the
effect of weak reciprocity.
There is plenty of evidence in support of weak recipro-
city, as several commentators highlight. Cultural factors
(e.g., norms) are favoured by many (e.g., Boehm,
Henrich & Chudek, Read, and von Rueden & Gurven)
and I fully agree that this is where future research
should concentrate. I also agree with Feinberg, Cheng,
& Willer (Feinberg et al.), Ross, Shaw & Santos,
Tennie, and von Rueden & Gurven that reputation
and gossip are crucial to enforce norm-compliance.
Baumard and Wiessner point out that compensation of
the victim is used in many societies to eliminate free-
riding advantages and to recoup the costs of punishment.
Von Rueden & Gurven notice that the costs of punishment
vary considerably across individuals, due to individual
differences such as wealth or physical strength. Finally,
Casari, Dreber & Rand, Ferguson & Corr, and
Ostrom highlight that a large amount of cooperation
does not require punishment at all. I endorse all these
comments: Weak reciprocity has many resources to
explain spontaneous cooperation in small societies and
cooperation regulated by common-pool institutions.
Still, Henrich & Chudek are right to say that no evi-
dence in favour of weak reciprocity, by itself, counts as evi-
dence against strong reciprocity. My primary goal in the
target article is not to argue that weak reciprocity is the
only mechanism sustaining cooperation in human
societies. It is, more modestly, to point out that the data
that are routinely cited by supporters of strong reciprocity
do not provide genuine support to the costly punishment
story. These data can be equally well explained by weak
reciprocity models, and it is a basic principle of confir-
mation theory that a body of evidence supports hypothesis
A over B only if the evidence is more likely to be observed
under the assumption that A (rather than B) is true.
It is important to step back and consider objectively the
situation that my article was trying to address: Anyone who
has read the strong reciprocity literature of the past few
years has derived the clear impression that (1) costly pun-
ishment can solve dilemmas of cooperation in the lab, and
(2) there is a substantial amount of field evidence in favour
of the costly punishment hypothesis. I took the latter claim
for granted myself, until I began accidentally to review the
evidence on my own. What I discovered did not fit with the
claims made by strong reciprocity theorists, and this con-
vinced me that we should ask for better evidence before
we take the costly punishment story on board. My view
is in line with the caution expressed by those scholars
(like Boehm and Ostrom, for example) who have spent
many years gathering and reviewing data on cooperation
in the wild. Both recognize that the available field data
can be explained differently, and they warn against over-
interpreting the evidence to fit a preconceived theoretical
framework.
R4. Can field data solve the riddle of cooperation?
An important methodological thesis of my article is that
laboratory data alone cannot solve the riddle of
cooperation. It is easy to take this as a general anti-exper-
imental argument, which is perhaps why some commenta-
tors felt the need to stress that field data alone are not
enough either. I agree: My article was never meant to be
an anti-experimental treatise, as Casari and Nikiforakis
seem to have interpreted. I am very fond of laboratory
experiments, a methodology that has greatly enriched
the toolbox of social science and human biology (Guala
2005). My suggestion is, again more modestly, that at
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this particular juncture we will gain more by combining what
we have learned in the laboratory with the message of field
studies. This in turn will lead to more (and better) exper-
iments, which, together with new field data, will drive pro-
gress in this difficult but fascinating field of research.
Nikiforakis and Casari already use this eclectic approach in
their work. Bereby-Meyer and Pisor & Fessler provide
further examples of how it is possible to bring more
realism in experiments, or how to incorporate in experimen-
tal designs some features that are typical of the real-world
circumstances in which cooperation takes place. My trivial
point is that in order to run more realistic experiments, we
need to know more about cooperation in the wild.
Experimental research may be driven by theoretical
questions, experimental questions, field questions, or (in
various proportions) by all three. So far, there has been
a tendency for the reciprocity debate to be overly con-
cerned with the first two types of questions. My article
was intended to promote a more balanced approach and
to re-direct experimental research towards field questions.
(Ostrom’s research is a good model in this respect.)
R5. Does ethnographic evidence support the
costly punishment hypothesis?
Gintis & Fehr write that “anthropologists have confirmed
that strong reciprocity is indeed routinely harnessed in the
support of cooperation in small-scale societies.” Without
further argument or justification, this is just the same
claim they have repeatedly made in previous publications,
and which my target article challenges. Surprisingly,
Gintis & Fehr cite in support the same ethnographic litera-
ture that I claimed they have misreported in previous
work. The only new entry is Henrich et al. (2010a),
which is not a field study but reports the results of cross-
cultural experiments – perpetuating one of the misleading
confusions between field and experimental data that I try
to dispel in my article.
Of the old literature, Gintis & Fehr keep citing the
work of Boehm (1984, 2000) and Wiessner (2005, 2009).
In my article I argue that the evidence reported in these
studies does not support the costly punishment story.
(One of the articles by Wiessner [2009], by the way, says
so explicitly.) The commentaries published in this issue
of BBS support my interpretation: Wiessner agrees that
“experimental and ethnographic evidence do not concur”
(see her Abstract), and Boehm similarly claims that “the
costs do not necessarily fit with assumptions made in
models that consider punishment to be altruistic”
(Abstract). Other anthropologists (e.g., Baumard, von
Rueden & Gueven, and Read) argue that there are
plausible alternative readings of the evidence. (Read in
fact says that I do not go far enough in my discussion of
the “disjunction between experimental and real
conditions.”)
Finally (and ironically) Gintis & Fehr refer to Henrich
& Chudek’s commentary as a source of evidence in favour
of the importance of costly punishment in small societies.
But as we have seen (sect. R2), Henrich & Chudek sub-
scribe to a much broader interpretation of the strong reci-
procity programme, in which costly punishment does not
play a prominent role. In fact, in their commentary
Henrik & Chudek explicitly say that “models relying on
DCP [diffuse costly punishment] . . . are not consistent
with how norms are actually stabilized in small-scale
societies.”
Bowles et al. pursue a better strategy, citing new evi-
dence in favour of the costly punishment account. The
study of Turkana warfare by Mathew and Boyd (2011) is
interesting and confirms that sanctions can be important
to enforce cooperation. The version of this paper that I
have seen, however, does not include any analysis (quanti-
tative or qualitative) of the costs of punishment. So the
claim of Bowles et al. that “punishing takes time and
effort and may damage valuable social relationships”
seems unsupported by the paper they cite. On the con-
trary, Mathew and Boyd (2011) provide evidence in
favour of the importance of coordination, coalitional pun-
ishment, and the imposition of fees on free-riders – all
mechanisms that reduce the individual costs of punish-
ment and the social dilemma problem. A similar story
seems to apply to Meggitt’s (1962) study of the Walbiri
and Strehlow’s (1970) study of Aranda foragers. As
Bowles et al. explicitly say, in both cases the community
plays a prominent role in the decision to sanction, appoint-
ing the punisher and protecting from retaliation. In the
Aranda case, retaliation seems to have been occasionally
carried out – which is consistent with a large body of
anthropological literature. But the point here is not the
existence of punishment or violence per se, which every-
one agrees is all too common in small societies. The
point is whether punishing is costly (because of the risk
of retaliation) and at the same time is able to improve,
rather than damage, social relations. I have not seen yet
a set of quantitative data that answers this question in a
convincing fashion, nor have scholars such as Boehm
who have reviewed the ethnographic literature more
widely. Overall, I doubt that we will find an old study
that was designed just in such a way as to answer this ques-
tion. What we need are especially customized new
measurements, where all the obvious confounds have
been estimated and tested using rigorous statistical
techniques.
R6. Have I overlooked some field data in favour
of strong reciprocity?
In an interdisciplinary debate of this kind it is very difficult,
perhaps impossible, to review all the relevant literature. So
I am not surprised that many commentators have ident-
ified holes in my survey. Johnson, for example, mentions
a field experiment by Gerber et al. (2008) on voters’
turnout, where the threat of naming (and, presumably,
shaming) non-voters raised turnout by eight percent.
The experiment clearly suggests that people care about
their reputations, but, as far as I can see, it does not say
anything about the cost of punishment and people’s will-
ingness to incur such costs for the sake of enforcing
cooperation.
Casari says that costly punishment is still practised in
Trentino, the region at the centre of his research on the
Carte di regola. He mentions damages to young grape-
vines carried out at night, but not enough detail is pro-
vided to figure out what these stealth expeditions are
really about. Are they meant to enforce cooperation in
the pursuit of a common good? Or are they just petty
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jealousies among neighbours? Are these individual initiat-
ives (perhaps part of ongoing feuds) or coordinated actions
backed up by the whole community? These questions are
crucial, because as I have said, the existence of punish-
ment is not at issue here, nor, similarly, in the ethno-
graphic literature. The issue is whether such punishment
is costly to individual punishers, and whether it sustains
or disrupts social cooperation.
R7. Is evidence for strong reciprocity hard to find
because costly punishment is rare?
A related methodological issue raised by various commenta-
tors concerns the intrinsic difficulty of observing costly pun-
ishment in action. Ga¨chter, Gintis & Fehr, Johnson, and
Nikiforakis point out that negative reciprocity mechanisms
are most effective when they work as deterrents, that is,
when it is not necessary to use them frequently. This is
crucial because, as Balliet et al. (2011) show in a recent
meta-analysis, there is a tension between two aspects of
punishment devices: Costly sanctions are more effective at
raising cooperation (they send a stronger message of disap-
proval, presumably); but they also tend to undermine effi-
ciency if applied too often (see also the commentary by
Van Lange, Balliet, & IJzerman [Van Lange et al.]).
Low-frequency sanctions may be the only viable costly
punishment regimes in the long run.
Before I address the argument in more detail, let me
highlight that appealing to rarity amounts to a significant
retreat with respect to previously published claims:
Whereas in earlier writings strong reciprocity theorists
reported the existence of costly punishment as an estab-
lished fact, we are now told that it is an elusive phenom-
enon, and that we should not expect to see very much of
it when we look at field data. This looks suspiciously like
a “heads I win, tails you lose” kind of argument. Even
though absence of evidence is not evidence of absence,
it hardly counts as evidence of presence either.
Having said that, is the retreat empirically justified?
Ga¨chter discusses in some detail the results of an exper-
iment showing that, in equilibrium, punishment is rare.
His clarifications are particularly welcome, given that the
published article (Ga¨chter et al. 2008) is a one-page
report that leaves much unstated. In the experiment, sub-
jects play a Public Goods game with punishment for 50
consecutive rounds (an unusual length in experimental
economics) with the same partners. Notice that this is
not a particularly good setting for strong reciprocity,
because reputation-building is likely to play some role.
Ga¨chter and colleagues find significantly more
cooperation in a condition with punishment, than in a
no-punishment condition. They also find higher net earn-
ings overall, in contrast with previous (shorter) exper-
iments where punishment did not pay.
There is, however, a significant drop during the very last
period (a classic end-effect), where average earnings reach
the same level as in the no-punishment condition. The
drop is caused by two factors: a decrease of contributions,
and an increase of punishment in the last round of the
game. This suggests that the shadow of the future is impor-
tant: The subjects who defect in the last round presumably
do not expect to be punished because they believe (incor-
rectly) that the others will not consider punishment worthy.
The emphasis on error is quite important, as highlighted
in Dreber & Rand’s commentary. What looks like an equi-
librium when error is not permitted, may turn out to be
unstable in a stochastic environment. Uncertainty is likely
to play an important role in real-world environments –
recall that one of the complaints of strong reciprocity theor-
ists is that the almost perfect monitoring required by folk
theorems is unrealistic. Bereby-Meyer notices that the
introduction of uncertainty in Ultimatum games reduces
the rate of rejections significantly (see also Van Lange
et al. for related comments). This might explain why pun-
ishment is observed only rarely in the field, but it is a
rather different type of explanation from Ga¨chter’s: If
people give others the benefit of the doubt, free-riding
becomes more profitable and sanctions less effective. In
section 13 of the target article I explain how successful insti-
tutions help solve this problem, by coordinating monitoring
and resolving whatever uncertainties there may be (e.g., on
the interpretation of rules). While the existence of such
institutions is almost certainly backed up by strong recipro-
city motives, their smooth functioning relies on weak reci-
procity mechanisms that guarantee long-term profitability,
sustainability, and efficacy.
R8. Does punishment have to be uncoordinated?
Some commentators criticize my assumption that strong
reciprocity sanctions ought to be “diffuse” or uncoordi-
nated. Gintis & Fehr and Bowles et al. criticize me expli-
citly for this, but the same point is implicit in Henrich &
Chudek’s claim that punishment must be understood
more broadly than I do in my target article. I confirm
that I do make this assumption; but is it really unjustified?
My “narrow” characterization is based on the empirical
fact that in the overwhelming majority of experiments
punishment is indeed uncoordinated. As I point out in
the main article, this was not true of seminal studies
such as Yamagishi (1986) or Ostrom et al. (1992), but for
a long time this particular feature of their designs was
not appreciated by strong reciprocity theorists. Now a
new wave of theoretical and empirical work (e.g., Boyd
et al. 2010; Casari & Luini 2009; Ertan et al. 2009) is rein-
troducing coordinated punishment in the debate – a posi-
tive development in my view. But it is important to realize
that coordination in real-world institutions has the very
important function of reducing the cost of punishment.
Coordination brings two important benefits: It legitimizes
the sanction, which is backed up by the (implicit or expli-
cit) assent of the group’s majority; and it also reduces the
likelihood that the sanction will be counter-punished.
These two mechanisms remedy an important defect of
standard uncoordinated punishment, but go against the
grain (and the spirit) of strong reciprocity theory, with
its emphasis on self-regulation and altruism.
R9. A small cost is still a cost, but is there
any evidence of it?
Bowles et al. say that it is illegitimate to suppose that the
cost of punishment ought to be large. But how large is
“large” in this context? The 1:3 ratio between cost and
inflicted damage that is used in many experiments is
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unrealistic for situations in which punishment can be reta-
liated by equally strong individuals. But even the 1:3 ratio
generates inefficient outcomes (e.g., Egas & Riedl 2008).
In such circumstances, either cooperation is bound to col-
lapse, or people must devise cheaper ways to enforce it. I
suspect that both cases are common, but the study of suc-
cessful resilient institutions suggests that if there are
superior alternatives to uncoordinated costly punishment,
people tend to exploit them. So I agree with Casari that
one important reason why costly punishment is not fre-
quently observed in the field is that people find better
ways to enforce cooperation.
Still, cheaper punishment is not necessarily costless
punishment, and even small costs are inconsistent with
weak reciprocity models. I agree, but no field study
(especially those routinely cited by strong reciprocity the-
orists) includes a rigorous attempt to calculate the cost-
benefit ratio of punitive behaviours in the wild. Let me
stress again that I am not saying that there is evidence in
favour of the zero-cost hypothesis. As anthropologists
know all too well, it is very difficult to collect evidence
on cost-benefit ratios outside the lab. A major problem is
that while the costs may be immediately evident, the
benefits (in terms of enhanced reputation, access to
sexual mates, etc.) are likely to be delayed and diffuse.
That is why the literature on reciprocity abounds with
anecdotal, non-quantitative examples.
But many anecdotal “costs” that are routinely cited
during talks, seminars, conversations, and even printed
articles, are not relevant for the reciprocity debate. “Psycho-
logical costs” (Ga¨chter and Adams & Mullen), for
example, are irrelevant unless they reflect some underlying
material cost, because psychic distress does not cause a
comparative disadvantage and therefore does not create a
free-rider problem. One can speculate that psychological
negative reactions (e.g., anger, moral disgust) were selected
for some reason in the ancestral past, and therefore must
reflect some evolutionary advantage. Because the relevant
time-scale for the debate on human reciprocity is in my
view the medium term of cultural evolution, I am reluctant
to engage in these evolutionary speculations. And in any
case the issue cannot be decided on such grounds: As the
debate on evolutionary psychology has taught us, an
emotional reaction that was selected under different press-
ures may systematically “misfire” and be a real cause of
current behaviour even though it does not provide any
current cost-benefit advantage (Shaw & Santos).
Van den Berg, Molleman, & Weissing [van den
Berg et al.] cite costs generated by ostracism that can
easily be overlooked, like the creation of predatory out-
casts (“desperados”) or the disruption of social relations
that are crucial for a well-functioning group. While I
agree with them that further research is required on
these costs and their quantitative impact, I should point
out that their existence is well known to ethnographers.
Boehm, for example, describes various mechanisms
observed in small societies that have the effect of distribut-
ing the costs of sanctions over the members of the group
and of alleviating some side-effects of punishment.
Kinsmen are chosen to act as punishers or peacemakers;
the identity of executioners is kept secret, or the group
as a whole acts as killer. Boehm also notices that such
mechanisms are determined culturally and situationally,
which reduces the problem of (genetic) free-riding.
I do not have the expertise to comment on the impor-
tance of these cultural mechanisms, but I have no doubt
that we ought to study them in more detail. One important
message of my target article is that it is time to abandon
anecdotal evidence and move on to quantitative analysis.
The assassination of mobsters mentioned by Runciman,
unless articulated in further detail, belongs to the realm
of the anecdote. As Gambetta (1993) explains convin-
cingly, trust and reputation (i.e., weak reciprocity) are
crucial cogwheels in the functioning of the Sicilian
Mafia. And the very strategy of costly signalling mentioned
by Runciman can be explained using standard game-the-
oretic models based on Nash equilibrium, in which the
costs are recouped later in the game. Runciman is right,
I believe, to say that in every successful institution
“strong reciprocity is waiting in the wings . . . to ensure
that the covenant is renewed.” My purpose is not to
deny that strong reciprocity motives exist (see also sect.
R13 further on), but to point out that there is no evidence
that they sustain cooperation by way of uncoordinated
costly punishment in the wild.
R10. Are costs recouped via group selection?
A more radical strategy is to deny that the cost-benefit
balance is important. Henrich & Chudek are the only
commentators following this argumentative route, which
is consistent with their ecumenical interpretation of
strong reciprocity (see sect. R2). They argue that costs
may be paid for via intergroup competition: An individual
belonging to a highly cooperative group may be relatively
disadvantaged with respect to a free-rider within her
group, but this disadvantage may be recouped at a
higher level if her group gains material (e.g., territorial)
advantages through warfare.
This argument relies on group selection, which is itself a
controversial theory in evolutionary biology. According to
one interpretation, group selection models are just special
cases of standard models based on inclusive fitness and kin
selection, that apply when certain parameters take
extreme values (e.g., when within-group competition is
very low – see West et al. 2011, for a recent statement).
Under this interpretation, then, Henrich & Chudek are
right that weak and strong reciprocity explanations do
not differ radically. However, all the objections to a
costly punishment account of field data that I present in
my article identify some mechanism (like reputation, coa-
litional punishment, etc.) that reduces the relative costs
within the group. If the objections are sound, the free-
rider problem may be negligible or non-existent, and
there may be no need to recoup the costs at a higher
level via group selection. This does not mean that compe-
tition between groups is not important, of course; only,
that it might not solve this particular problem. (In fact,
the opposite is likely to be true: Group selection works
more smoothly if the free-rider problem within each
group has already been solved using non-costly punish-
ment mechanisms; see, e.g., Sober & Wilson 1998).
In my target article I do not put much emphasis on
group selection because it plays an ancillary role in this
debate. Scholars in both camps agree that at some level
the costs have to be recouped. The contentious issue is
where: If punishment is costly, then group selection has
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a lot of work to do; if it is not, group selection may have an
easier job or (perhaps) no job at all.
R11. Are experiments good predictors of field
behaviour?
To support the external validity of experimental data,
various commentators mention correlations between be-
haviour observed in laboratory settings (e.g., altruistic
punishment) and related behaviour in real-life situations
(e.g., participation to common projects, or consumption
of common pool resources). Such correlations were begin-
ning to be published when I was writing my target article,
and therefore they did not receive the attention they
deserved (cf. Henrich et al. 2010c; Rustagi et al. 2010).
The strength and robustness of the correlations are
crucial to warrant the use of experiments as measurement
devices (“social thermometers,” cf. Guala 2008). More-
over, this issue is strictly related with larger, controversial
issues such as the relative importance of personality traits
as opposed to situational factors in determining behaviour.
Bowles et al., Ferguson & Corr, Henrich &
Chudek, and Johnson highlight the positive correlations
as proof that laboratory behaviour predicts (at least par-
tially) behaviour in the field. Civai & Langus, Pisor &
Fessler, von Rueden & Gurven, and Wiessner in con-
trast highlight the lack of correlation found in other studies
as evidence of the importance of contextual factors. My
view is that we need a systematic analysis of when,
where, and why such correlations obtain, before we can
say anything general about the power of experiments as
predictors of non-laboratory behaviour. Focusing on suc-
cesses (e.g., positive correlations) may be justified at an
early stage of research, when one is looking for surprising
results, but at a later stage it must be supplanted by a
quantitative assessment of successes and failures.
One plausible conjecture is that the external validity of
experimental measures is highly dependent on how the
experimental setting is interpreted by the participants.
This is true of all experiments, regardless of the pool of
subjects. Civai & Langus and Gu¨ney & Newell
remind us that the results of Ultimatum and Dictator
games vary with relatively small manipulations of the
design. Adding real effort or “property rights” over the
resource to be divided, for example, influences offers
and rejections significantly. Egalitarianism is just one of
several norms that can be triggered experimentally, and
whose application depends on context. If a society recog-
nizes that individual effort is to be rewarded, the effect
of that norm can be observed experimentally by suitably
modifying the design. The moral is that the design of
experiments must fit what one intends to measure.
In the case of non-Western societies it is often hard to
say what one is measuring. Wiessner, for example,
notices that the anonymity precept of experimental econ-
omics creates a highly unusual environment for the
members of small societies. While the very structure of
Ultimatum or Public Goods games triggers familiar cues
in Western subjects who are used to bargaining and
cooperation, it is difficult to imagine what goes on in the
minds of people whose economic activities do not
depend on trust and negotiations with strangers. Notice
that the argument here is not that these games do not
trigger any real-world norm of behaviour (every game situ-
ation has to be interpreted, after all), but that they may cue
heterogeneous behaviours that are highly dependent on
contextual factors. This would explain why cross-cultural
experiments have generated more varied results, com-
pared with those performed with Western subjects (see,
e.g., Henrich et al. 2010c). This is a key point especially
for the interpretation of the ethnography of cooperation,
and my position is that claims based on experimental cor-
relations should be treated with extreme care until we
know more about them.
Having said that, let me emphasize that I never meant to
claim that the results of experimental games have no external
validity. On the contrary, I believe they do in a number of
cases. In fact, it would be surprising to find no correlation
between the behaviour in and out of the lab. My external val-
idity worry is different: Uncoordinated costly punishment
may be a bad solution to the problem of cooperation
because in realistic environments it creates more problems
than it solves. That is why societies have found alternative
ways to sustain cooperation and to harness the natural
impulse to sanction free-riding. The problem is not that
strong negative reciprocity occurs in the lab only: On the
contrary, because it is a real force everywhere, it has to be
carefully managed, channelled, and if necessary suppressed.
R12. Should we talk about ultimate causes only?
Several commentators have highlighted problems with the
way in which evolutionary, economic, and psychological
explanations are mingled in the reciprocity debate. Dos
Santos & Wedekind, for example, accuse strong recipro-
city theorists of confusing proximate and ultimate expla-
nations, while Barclay points out that an advantageous
(selfish) behaviour from an ultimate perspective need
not be selfish from a psychological (proximate) perspec-
tive. Both commentaries claim that weak reciprocity the-
ories are concerned with ultimate mechanisms only, and
therefore cannot be criticized for their failure to account
for the pro-social motives of cooperative agents.
I generally agree with the spirit of these comments. Philo-
sophers of biology have introduced important distinctions
between “psychological,” “economic,” and “biological” altru-
ism that have helped clarify the debate, and which should
always be kept in mind (Sober & Wilson 1998). The only
point of (partial) disagreement is that the strong reciprocity
programme in my view is not the main culprit regarding
the mixing of proximate and ultimate explanations. The
way I have characterized it, the weak reciprocity programme
is also as a theory of proximate and ultimate causes. This is
inevitable, once we decide to unify biological and economic
approaches and to include standard game-theoretic accounts
in the weak reciprocity camp. I understand that some biol-
ogists may be reluctant to make this move, but several
social scientists and psychologists find it appealing.
This unification has rather unpleasant implications for
weak reciprocity theory, though, because models based on
selfish preferences and strategic reasoning are too limited
to account for the variety of proximate causes of human be-
haviour (Rosas). One solution is to retreat to an “as if”
interpretation of these models, and defend them as useful
instruments based on unrealistic assumptions. Although
there is an old instrumentalist tradition in economics, “as
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if” interpretations have been used too often to shield theories
from criticism. In contrast, models based on false principles
should be modified to build better proximate models consist-
ent with the spirit of weak reciprocity. The success of folk
theorem–like explanations prompts us to ask how such ideal-
ized models can nevertheless be useful as stylized expla-
nations – a question that has puzzled many scientists and
philosophers since David Hume formulated it three centu-
ries ago. But in search for better models one does not have
to ditch the promising features of weak reciprocity expla-
nations (like the emphasis on repeated play or reputation).
R13. Are pro-social motives real?
No reciprocity theorist today would claim that pro-social
emotions (including anger at injustice, or punitive drives
generally) are unreal. Similarly, no one would seriously
argue that human behaviour is always calculative or stra-
tegic. Apart from psychopaths we are all (psychologically)
pro-social, altruistic people. Rosas puts it nicely, saying
that humans are psychologically unselfish, but biologically
selfish creatures. Civai & Langus, Jensen, and Ross
mention animal studies on emotions that may shed
further light on the evolutionary origins of these mechan-
isms. Research in this area is just beginning to take off, to
be sure, so it is not surprising that scholars disagree on the
basic facts. (Reciprocity exists among animals, say Civai &
Langus; but chimps do not display pro-social preferences
in Ultimatum or Dictator games, according to Jensen).
Following Ross, I suspect that until we have better data
on animal emotions, this issue may be more usefully
tackled by focusing on the mechanisms that amplify the
negative consequences of bad reputation and, hence,
explain the emergence of a distinctively human sensitivity
to social emotions. Language has been for a long time the
main suspect, so like Ross I believe that the key to solve
the riddle of cooperation is culture.
Tennie adds that our cognitive limitations probably
contribute to widen the domain of cooperative behaviour:
Telling the truth, for example, is less costly than constantly
strategizing. I agree whole-heartedly: The debate on reci-
procity, as I see it, hinges on the interpretation and relative
importance of subtle phenomena like these. An important
issue is the robustness of pro-social emotions and behav-
iour to losses and repeated encounters. Another one is
the flexibility of norms (like truth-telling, egalitarianism,
etc.) to changes in strategic incentives. While friends of
strong reciprocity see pro-social norms and emotions as
very robust even outside the folk-theorem domain, weak
reciprocity theorists are sceptical. The two approaches
do not postulate radically different proximate causes, but
disagree on their efficacy or robustness across various cir-
cumstances. The fact that the room for disagreement has
been progressively reduced is testimony to the great
work done by experimenters over the last decade, many
of whom were inspired by strong reciprocity theory.
R14. Why does it matter?
As in my target article, I have left the most important issue
for the very end. Cooperation studies are not just fascinat-
ing from a theoretical point of view but have potential
policy implications as well. One reason why the interpret-
ation of punishment experiments invites caution is that
strong reciprocity models carry the risk of making
cooperation appear too easy. I tend to read Hume’s
knavery principle in this light – as an antidote to compla-
cency, rather than as expressing confidence in the correct-
ness of the self-interest assumption.
Contemporary research on social capital highlights that
individual pro-social tendencies ought to be nurtured and
cannot be taken for granted. Putnam (2001), to cite a well-
known study, shows that there is a strong link between con-
tinuous participation in the activities of the local community
(weak reciprocity), on the one hand, and more general pro-
social attitudes (e.g., altruism), on the other. The capacity to
cultivate long-term relationships is correlated with people’s
willingness to cooperate outside the small circle of friends
and family, and it is subject to medium-term cycles of
growth and decay. All this suggests that the important
levers for policy purposes lie outside the psychology of indi-
viduals, in the social structures that sustain and guide
people’s decisions in different circumstances. Less individ-
ual psychology and more social science, in a nutshell,
would be my slogan for future research.
This invitation to caution is not meant to devalue strong
reciprocity models or experiments. On the contrary, I
believe that the strong reciprocity programme is important
enough that we can look straight at its promises and its
limitations. The question, “What mechanisms sustain
cooperation (or can sustain cooperation) in some set of
real-world conditions?” is in many respects separate and
independent from theoretical questions concerning the
existence of social preferences and the refutation of self-
interest models. Success in one task does not imply
success in the other (and “good science,” Sugden
reminds us, “does not always succeed”).
Physicists have established the existence of different
forces in nature (gravity, electromagnetism, weak and
strong interactions, etc.). Nevertheless, they recognize
that there is a wide gap between existence and explanatory
power. There is no doubt that electromagnetism is real, or
that it can be used to bring about astonishing effects in some
conditions – heavy objects can be lifted in the air using
electromagnetic forces, for example. But this does not
mean that electromagnetism plays a significant role in
making airplanes fly. To understand why airplanes fly, and
to improve their performance, air pressure and fluid mech-
anics are much more important than electromagnetism.
Something similar might be true of strong reciprocity.
There is a wide gap between theoretical relevance and
application, and we should better acknowledge that strong
reciprocity theory has not bridged it yet.
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